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Here's a real short cut to faster, more economical production. 
Let Drakenfeld technologists help you get the kind of color 
results you want. Drakenfeld will gladly pitch in to find the 
right shades with the right working properties for your par- 
ticular color requirements. You'll find that Drakenfeld ma- 
terials are highly standardized—are made for the high-speed 
commercial production which is so important in economical 
quantity manufacture of quality products. 

If vou believe ‘“‘pretty close’? color matches are not close 
enough, you'll want the kind of help Drakenfeld offers. 
Write today. 


B.F. DRAKENFELD & CO., Inc., 45-47 Park Place, New York, N. Y. 


Works: Washington, Pa. 
Pacific Coast Agents: 
Braun-Knecht-Heimann Co., San Francisco 


Branch: Chicago, Ul. 


Braun Corp., Los Angeles 


DEPENDABLE SERVICE ON 


Oxide Colors 
Body, Slip, and Glaze Stains 
Overglaze and Underglaze Colors 
Glass Colors 
Squeegee Oils and Mediums 


Gold, Silver, Platinum and Lustre 
Preparations 
Metallic Oxides and Chemicals 
Steveco Grinding Equipment 
Porcelain Balls and Linings 
Flint Pebbles . Granitex Mill Linings 
Supplies 


See our complete catalog in the Ceramic 
Data Book 
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POTTERY 
Glaze and Body Stains; Underglaze and Overglaze 
Colors for Banding, Spraying, Screening and Decal- 
comania; Art Glazes; Frits; Chemicals; Decorating 
Supplies; and Mill Room Supplies. 

GLASS 

Vitrifiable Colors for Banding, Spraying and Screen- 
ing; Fluxes; Batch Colors; Alkali Resisting, Acid 
Resisting, Satin Matt Finish, High Fire Convexing, 
Low Fire, and Squeegee Colors; White or Colored 
Weather Resisting Enamels; Colored or Crystal Ices; 
and Decorating Supplies. 

ENAMEL 
Colors and Oxides; Smelter Oxides; Graining, Print- 
ing, Banding, Screening and Decalcomania Colors; 
Chemicals, and Mill Room Supplies. 


CERAMIC COLOR & CHEMICAL 


MFG.CO...NEW BRIGHTON, PA. 


Re-tooling” Glass Production - 


Mopern GLASS is the result of new, improved 
technology—and new types of basic materials. Here are out- 
standing factors in this ‘‘tooling up”’ of glass production—all 
BETTER MATERIALS produced by Solvay: 


- SOLVAY DUSTLESS CALCINED POTASSIUM 


CARBONATE 98-100% — Especially developed 
by Solvay for the glass industry. Used to pro- 
duce special glass such as optical glass and fine 
stemware, this product was a major develop- 
ment for the glassmaker. It is free from dust 
and therefore prevents costly losses. Its ““chomogeneous”’ phys- 
ical characteristics, as in the case of Solvay Dustless Dense 
Soda Ash, result in important production savings. 


SOLVAY DUSTLESS DENSE SODA ASH— 
Especially developed by Solvay for the glass 
industry. Highly pure, highly uniform, for all 
practical purposes free from dust. Its density 
and granulation assure perfect blending with 
other ingredients. Prevents loss of valuable ma- 
terials, helps maintain control over glass melts. 


SOLVAY GRANULAR HYDRATED POTASSIUM 
CARBONATE 83-85 %—Available for those who 
prefer the hydrated type. A high quality gran- 
ular product, also essentially free of dust. 


AN OUTSTANDING TECHNICAL SERVICE FOR GLASS- 
MAKERS —Solvay is well equipped to render technical as- 
sistance on glassmaking problems as they relate to the use 
of alkalies. Prompt and individual attention 

by glass technologists is given all inquiries, Ry 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by . 
The Solvay Process Company 


40 Rector Street New York, N. Y. e749 


MATCHLESS 


/ 


-+- Super-arch construction . takes all 


load off of muffle tubes. 


+ Multiple tube mufflers . . . most efficient 
method known for transfer of heat. 


+ Baffle in tile-lined flue 
backdratts. 


prevents 


+ HI-K TUBES .. . cut firing time (and 
fuel) Outlast ordinary tubes 
2 to l. 


+ Sillimanite lining for combustion cham- 
ber, floor and floor supports optional. 


+ Generous insulation, including door... 
no cold spots. 


TOTAL: The modern KERAMIC KILN 
favorite among ceramic plants, schools 
and studios coast-to-coast. 
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“A 20 foot diameter muffled multiple 
hearth roaster to operate ata maxi- 
mum temperature of 2450° F. Muf- 
fle arches to have the highest possi- 
ble heat conductivity. Hearths must 
resist chemical action and carr 
the weight of the charge. Bot 
hearths and arches must be self- 
supporting.” 


This was the problem one of our 
customers brought to us for our rec- 
ommendation. It was a tough one. 
Muffled multiple hearth furnaces 
built had been designed 
or comparatively low temperature 
operation and most of them were 
of very limited size. High tempera- 
ture operation of such a large unit 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. Distributors: 


McConnell Sales and Engi ing C i Birmingh 


P 


Mo.; Harrison & Company, Salt Lake City, Utah; Pacific 
Francisco, Calif.; Denver Fireclay Company, El Paso, Texas; Smith-Sharpe Company, Mi lis, Minn. 


(Carborundum, Carbofrax and Mullfrax are registered trade-marks 
of and indicate manufacture by The Carborundum Company) 


Ala.; Christy Fire Brick Company, St. Louis, 
Abrasive Supply Company, Los Angeles, San 
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hide 


They asked us what we could do 
for them... AND WE DID IT! 


introduced new problems of design 
and made necessary a careful selec- 
tion of refractories. 


The design we recommended was 
based on successful experience in 
many different fields. Our refrac- 
tory specifications . . .““Carbofrax” 
(silicon carbide) arches to provide 
maximum heat transfer and “Mull. 
frax” (electric furnace mullite) 
for the hearths to give longest life 
and greatest resistance to the action 
of the charge... were possible be- 
cause of our complete knowledge 
of the characteristics and proper- 
ties of these materials. And the 
further specification of several va- 
riations of these materials for dif- 
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ferent portions of the furnace was 
the result of extensive research and 
of application experience gained in 
over a quarter century of super- 
refractory manufacture. 


The performance of these refrac- 
tories under severe conditions has 
been a complete success in every 
way. 

It’s another illustration of what the 
extensive engineering research 
and production facilities of The 
Carborundum Company can do to 
solve the refractory peahbinen of in- 
dustry. 

The Carborundum Company, Re- 
fractory Division, Perth Amboy, 
New Jersey. 
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MONTGOMERY PORCELAIN 
PRODUCTS COMPANY 


SPECIALIZING IN 


Primary Protection Tubes for 
all makes of Pyrometers 


MONTGOMERY 


‘TRADE MARK TRADE MARK 


PYROMETER TUBES 


%& REFRACTORY PORCELAIN 
MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANKLIN OHIO 


| 


QUALITY COLORS 


for 
QUALITY WARE 


Whether your requirements are 
large or small, we take the 
same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 
ramic color. 


Acid 
Resistant 
Colors 


COLORS — CHEMICALS — SPECIALTIES 


THE VITRO MANUFACTURING CO. 


CORLISS STATION PITTSBURGH, PA. 
16 California St., San Francisco, Calif. 
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The case“ of the 
too-thrifty 
finisher 


*SOLVED by the ARMCO Enameling Service Man 


@ The faulty grinding wheel. 
See how the silicon carbide on 
the sides has been worn down 
to the lead washer. 


@ The spotted ground coat. Lead softens the enamel 
and causes excessive oxidation. This shows through 
the coat and looks like copperhead defects. 


e A range manufacturer had an outbreak of spots resembling 
copperheads in his enameling.’ He called in an Armco Enam- 
eling Service Man. who sent samples of the defective parts 
to the Armco Research Laboratory. They found traces of 
lead—“poison” to-any ground-coat enamel. . . 

With this clue, the Armco man set about tracing the lead 
to its source.- After diligent search he found that a thrifty- 
minded metal finisher was using his cone-shaped grinder until 
it had worn down to the lead backing. This backing was 
being worn off during the polishing process. Tiny streaks 
of lead were deposited on the sheet and escaped detection 
until the sheet was enameled. 

“Sometimes economy is costly,” the ARMco man pointed 
out to the operator. “Let’s use a new grinder and change 
it before it wears down to the lead backing.” So another 
enameling mystery was cleared up and time, labor and 
materials were saved. 

If you have a puzzling enameling problem, the ArRMco 
Service Man and the Armco Enameling Laboratory will be 
glad to help. Write to The American Rolling Mill Company, 
2411 Curtis Street, Middletown, Ohio. 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS 


COMBUSTION TUBES AND BOATS 
GAS ANALYSIS TUBES 


BEAVER FALLS 


LABORATORY GRINDING JARS 
PORCELAIN MILL LININGS 
PORCELAIN GRINDING BALLS 


PENNSYLVANIA 


ELEPHANT 


REG. U.S. PAT. OFF. 


AND BORIC ACID 


REG. U.S. PAT. OFF. 


GUARANTEED OVER 99.5% PURE 


AMERICAN POTASH & 


CHEMICAL CORPORATION 


70 Pine Street, New York 


UNITED CLAY ‘MINES 


TRENTON....NEW JERSEY 


Tunnel, Truck and Humidity Dryers 


for— Dry Pressed Electrical Porcelain 
High Voltege Electrical Porcelain 
Sen Porcelein 

Floor Wall Tile 


Refractory Bricks and Shapes 
Also Stove for 
General Dinnerware 


PROCTOR & SCHWARTZ, INC. 


The Largest Bullders ef Drying Machinery for industry 
Seventh Street & Tabor Road, Philadelphia, Pe. 


THE PORCELAIN ENAMEL. & MFG. co. 
‘Porcelaia Enamels, Coloring Oxides and Supplies 


PEMCO AND EASTERN AVES., BALTIMORE, ‘MD. 


FOR CLAY FILTRATION 
use 


METAKLOTH 


(green) 


Siivakioth 


(black) 


The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated clot re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 

The fabric is mildew proofed—has an increased 
tensile strength—has a longer useful life. 


This means larger profits for you. 
Consult your bag manufacturer or write to, 


Metakloth Company, Lodi, N. J. 
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in water... once collected by museums in 

Europe... used by the Eskimos to weight 
their fish nets... first commercially employed as 
an ingredient of snuff! 


| MINERAL that looks like ice when immersed 


This is part of theromantic background of Kryolith, 
the natural cryolite found in commercial quantities 
only at Ivigtut in southwestern Greenland. 


Kryolith is no curiosity to modern makers of glass 
and enamelware. It’s recognized as the strongest flux 
and one of the most economical aids to opacification. 
It makes possible lower furnace temperatures and 
increased workability . .. contributes to the improved 
color and lustre of finished enamel and glass products. 


You'll profit by insisting on frit made with the 
genuine natural material—Kryolith. For complete 
information, write Pennsylvania Salt Manufacturing 
Co., Widener Bldg., Philadelphia, Pa.—New York « 
Chicago* St. Louise Pittsburghe Tacomas W yandotte. 


From beneath 
the igloos 
of Ivigtut comes 


THE NATURAL GREENLAND CRYOLITE 


ryolith 


NSYLVANIA SALT 
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Corhart* Paving Gives Old Clay 
Bottom A New Lease On Life! 


ACK in 1936, the used working-end bottom of the 

above furnace was paved with Corhart Standard 
Electrocast. In 1937 the entire melting-end bottom was 
also paved throughout with Corhart. 


This photograph, taken during the first (and only) re- 
paving since then, shows several rather interesting points: 


{1} The old Corhart Electrocast paving in the 
melting end protected the lower clay bottom 
and was removed without damage to other 


parts of the unit. 


{2} The new Corhart Electrocast paving is com- 
posed of odds and ends varying in size and 
thickness — whatever Corhart blocks were 
available at the time. 


{3} The new Corhart Electrocast paving is being 
laid on a bed of specially prepared Corhart 


Grain. 


{4} The old Corhart Electrocast bottom in the 
refining end (not shown) paved in 1936, is 
not expected to be renewed for many more 


years to come. 


In the case of Corhart bottoms, as with every other un- 
usual application, the Corhart Refractories Company will 
not suggest the use of its products until proven by many 
successful installations. But we do feel that throughout 
the glass industry, enterprising operators will find food 
for thought in this “progress report’. 


Corhart Refractories Company, Incorporated, 16th and 
Lee Streets, Louisville, Kentucky. 


*Not a product, but a trade-mark. 
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MODULUS OF ELASTICITY OF ioe BODIES BY A SONIC-VIBRATION 


By S. V. FoRGUE AND G. A. Loomis 


ABSTRACT 


The elastic moduli of six commercial dinnerware bodies (three vitreous and three semi- 
vitreous) were determined by a sonic-vibration method and by a refinement of the stress- 
strain method. Three sizes of test bars were used to obtain some indication of the valid- 
ity of the sonic formula with respect to the bar dimensions when the proper minimum 


ratio of length to thickness is maintained. 


Comparative data are presented. The results indicate that the size of the test bar is 
immaterial if the proper minimum ratio of length to thickness is maintained; in the case 
of unlapped bars which are not of uniform thickness, this dimension should be greater 
than !/,inch. The values obtained by the stress-strain method compare favorably with 
those by the sonic method, especially for the vitreous bodies; the sonic method, how- 
ever, gives more consistent results and requires less time than the stress-strain method. 


I. Introduction 

The modulus of elasticity is a factor that affects re- 
sistance to heat shock, but the stress-strain apparatus 
and the procedure which has been used to determine 
this property have not given sufficiently accurate 
values to correlate this property with other physical 
properties. The usual procedure, such as that sug- 
gested in The American Ceramic Society Standard Test 
Methods,' may cause an error of 20%, which is the per- 
missible deviation from the average obtained by such 
procedure. 

In the present investigation,{ the elastic moduli of 
six commercial dinnerware bodies were determined by a 
sonic-vibration method and by a refinement of the 
stress-strain method, both of which will be described in 
detail and the results compared. 

A general investigation of the sonic-vibration proper- 
ties of dinnerware bodies was suggested by Koenig? in 
a qualitative study of the pitch and decay of tone of 
some sanitary porcelain bodies. 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 2, 1941 
(White Wares Division). Received September 2, 1941. 

1 Standards Report, Jour. Amer, Ceram. Soc., 11 [6] 517 
19 (1928). 

t Valuable suggestions have been given by L. H. Milli- 
gan of the Norton Company, and his assistance is grate- 
fully acknowledged. 

2C. J. Koenig, ‘‘Use of Nepheline Syenite in Sanitary 
Porcelain,’ Jour. Amer. Ceram. Soc., 22 [2] 35-38 (1939); 
p. 38. 
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ll. Review of Literature 

When a bar that is thin with respect to its length is 
set into vibration at one of its natural frequencies, the 
magnitude of this frequency is determined only by the 
dimensions of the bar and by the density and elastic 
modulus of the material of which the test bar is com- 
posed. If, then, the frequency, density, and dimen- 
sions of the bar are measured, the modulus of elasticity 
may be computed. The relation between the elastic 
modulus and these other physical constants becomes 
relatively simple for a test bar of uniform cross section 
if the dimensions of the bar are chosen so that its length 
is great compared to its thickness in the plane of 
vibration. The derivation of this simplified equation 
is given in many textbooks on vibration and sound. 
For a more general case, wherein the length of the 
specimen is not necessarily great compared to its 
thickness, a more complete theoretical solution for a bar 
vibrating in flexure has been worked out by Mason‘ 
and will be referred to later. 


3(a) Lord Raleigh, Theory of Sound, Vol. 1, Chapt. 
VIII. Macmillan Co., London, 1937. 

(b) H. B. Wood, Textbook of Sound, pp. 107-12. Mac- 
millan Co., New York, 1930. 

(c) E. H. Barton, Textbook on Sound, pp. 287-90. 
Macmillan Co., New York, 1914. 

(d) P. M. Morse, Vibration and Sound, p. 123. Mce- 
Graw-Hill Book Co., New York, 1936. 

4'W. P. Mason, ‘‘Motion of Bar Vibrating in Flexure, 
Including Effects of Rotary and Lateral Inertia,’’ Jour 
Acoustical Soc. Amer., 6, 246-49 (April, 1935). 
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Many investigators have employed the sonic-vibra- 
tion method of determining the ‘elastic modulus and 
have compared the results obtained with those found 
from static stress-strain methods. Powers’ thus found 
good agreement between the two methods in the case of 
concrete. Grime® had good results with circular steel 
bars, using a longitudinal vibration method which he 
also applied to tests on roofing tile, asbestos-cement 
sheeting, brick, and mortar. Grime and Eaton,’ who 
employed a lateral vibration with such materials as 
lead, ebonite, wallboard, paraffin wax, rock asphalt, and 
asphalt mastic, reported satisfactory results. They 
found that the change in vibration in such materials of 
high internal friction due to the damping was practically 
negligible. Obert® found good agreement between the 
two methods for such building materials as stone and 
concrete wherein the specimens were under zero stress or 
applied stress up to failure. Hornibrook® has set up 
a sonic testing apparatus at the National Bureau of 
Standards, and a variation of this method has been the 
determination of Young’s modulus by using circular 
loops of wire as described by King.?° 


Ill. Procedure 


(1) Forming and Firing Test Bars 

Six commercial dinnerware bodies were supplied by 
the producer for use in this study; three were semi- 
vitreous bodies and three were vitreous. The test bars 
were slip-cast using a sufficient number of molds so that 
all of the specimens of a body could be cast at one time 
and left in the molds until they were leather-hard. The 
bars thus were uniform in cross section and free from 
warpage in drying. 

To determine the effect of size of the specimen on the 
modulus of elasticity determinations, three sizes of bars 
were made from each body with the respective dimen- 
sions (mold sizes) of 1/4 by 1 by 7 in., */g by 1 by 7 in., 
and '/, by 2 by 14in. Twelve bars of each size were 
cast from each body. 

Except in the case of body S4, the three sets of bars of 
each body were fired at the pottery that supplied the 
respective samples. Care was exercised in placing the 
bars so that they would fire straight and in such kiln 
positions that each bar of a single body would receive 
the same heat treatment. Body S4 was fired in a 
laboratory kiln on a schedule approximating the plant 
firing of this body. Although there was only !/2 cone 


5 T. C. Powers, ‘‘Measuring Young’s Modulus of Elas- 
ticity by Means of Sonic Vibrations,”’ Proc. Amer. Soc. Test- 
ing Materials, 38 [Part II] 460-69 (1938). 

6G. Grime, ‘‘Determination of Young’s Modulus for 
Building Materials by a Vibration Method,” Phil. Mag., 
20, 304-10 (August, 1935); Ceram. Abs., 15 [5] 150 (1936). 

7G. Grime and J. E. Eaton, ‘‘Determination of Young’s 
Modulus by Flexural Vibration,’’ Phil. Mag., 23 [152] 
96-98 (1937); Ceram. Abs., 16 [7] 223 (1937). 

8 Leonard Obert, ‘‘Sonic Method of Determining Modu- 
lus of Elasticity of Building Materials Under Pressure,”’ 
Proc. % mer. Soc. Testing Materials, 39, 987-95, December, 
(1939). 

°F. B. Hornibrook, ‘‘Discussion on Application of Sonic 
Method to Freezing and Thawing Studies of Concrete,” 
ibid., pp. 996-97. 

10 Allen King, ‘‘New Method of Measuring Young’s 
Modulus,” Rev. Sci. Instruments, 11 [7] 114-16 (1940). 
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difference between the saggers, this firing was not so 
uniform as those for the other sets of bars. 


(2) Sonic-Vibration Method 


Because the test bars were long in comparison with 
their thickness, the simplified formula previously men- 
tioned was used in this investigation. This formula, 
which relates to the natural frequencies of a slender 
bar of uniform cross section and homogeneous material, 


is as follows: 

= —— 1 
f mk (1) 


f = natural frequency of vibration. 

m = factor depending on mode of vibration (which is 4.73 
for fundamental mode of free-free bar). 

k = radius of gyration of cross section about axis in section 
perpendicular to plane of vibration. 

(k = d/4 for circular bar of diameter, d, or t/+/ 12 for 
a bar of thickness, t, in plane of vibra- 
tion. 

l = length of bar. 

E = Young’s modulus of elasticity. 

D = density of material composing bar. 


Solving equation (1) for E gives 


(2) 


A convenient form of equation (2) for rectangular 
bars was found to be 


79 2 
1 and ¢ = length and thickness (cm.), respectively. 
D = density (gm./cc.). 
f = frequency (cycles/sec.) for fundamental [mode of 


vibration of free-free bar. 
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Striking “Mechanism 


SUPPORT OF BARS FOR SONIC TEST 


Load 


| 
SUPPORT OF SAME BARS FOR STRESS-STRAIN TESTS 
Fie. 1. 


In the case of the fundamental mode of a free-free 
bar, the bar is supported without restraint at its two 
nodes of vibration, which can be shown to be located at 
0.224 | from either end of the bar (Fig. 1). When it is 
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supported at these nodes, the bar is free to vibrate at 
its natural frequency. 

For bars which are not long compared to their thick- 
ness, Mason‘ has shown that the effects of rotary inertia 
and lateral expansion and contraction of the bar must 
be considered. He also showed that the rotary inertia 
may be allowed for by a suitable choice of the factor, m, 
in equation (2). He gives a graph relating m to R, in 
which R is the ratio of thickness to length; to allow for 
both effects, it is necessary only to replace R by R(1 + 
9)'/2, wherein @ is Poisson’s ratio, and to find the m, 
which corresponds to a ratio of thickness to length of 


R(1 + 


FREQUENCY ° 
METER ° 


CATHODE RAY AUDIO 


| OSCILLOGRAPH OSCILLATOR 


| SPECIMEN | 
Fic; 2: 


As the bars used in this investigation were reasonably 
long compared to their thickness the simplified equation 
(3) was found to be adequate. 

The bars were supported on two taut strings at the 
nodes, each string being attached to its own small metal 
frame on the supporting device. The distance between 
the two strings could be adjusted on this device for 
different lengths of specimens by a screw arrangement 
which moves the metal frames. The bars were set into 
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vibration by an electrical solenoid’striking mechanism 
(such as is used in doorbell chimes), which was located 
below the midpoint of the test bar. The location of the 
bar on the supports was not critical inasmuch as a small 
movement of the supports away from the nodal points 
had a negligible effect on the frequency at which the bar 
vibrated, nor did the location of the striking mechanism 
affect the vibration frequency. For other sonic tests, 
however, such as decay of tone measurements, the effect 
of shifting the supports would introduce serious errors. 

The audible tone given off by the vibrating specimens 
was picked up by a crystal microphone which was con- 
nected directly to the vertical deflection circuit of a 
cathode-ray oscillograph. When the oscillograph sweep 
frequency was applied to the horizontal deflection cir- 
cuit and suitably adjusted, it was possible to see the 
wave form of the bar vibrations. This vibration was 
always found to be nearly a pure sine wave on the 
oscillograph screen as far as the eye could judge. 

To determine the frequency of the vibration picked 
up by the microphone, the output of a variable fre- 
quency audio-frequency oscillator (instead of the oscil- 
lograph sweep frequency) is applied to the horizontal 
deflection circuit of the oscillograph. 

It can be shown" that when the oscillator frequency 
is adjusted so that the pattern on the screen of the 
oscillograph takes the form of an ellipse, the frequency 
impressed on the vertical deflection plates of the oscillo- 
graph must be equal to that on the horizontal deflection 
plates. This means, in the present case, that the audio 
oscillator frequency has been adjusted so that it is equal 
to that of the test bar. If, then, the oscillator were 
calibrated, the frequency could be read directly from 
the oscillator calibration. 

A more accurate method of determining the fre- 
quency, however, is to measure the frequency of the 
oscillator signal by the General Radio type 434B audio- 
frequency meter which has a guaranteed accuracy of 

11 J. F. Rider, The Cathode Ray Tube at Work, pp. 77- 
92. John F. Rider, publisher, New York, 1935. 
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0.5% over its entfre range, and frequency measure- 
ments may be repeated to an accuracy of about 
0.2%. This method was finally employed after the 
calibration of the wave meter was checked for safety by 
standard sources over the entire range which was 
of interest in the present study. 

Figure 2 shows a diagram of the apparatus used for 
the frequency determinations, and Fig. 3 shows a 
photograph of this apparatus, including the striking 
mechanism. 

The density determinations were made on the whole 
bar, and the individual value (bulk density) obtained 
for each bar was used to calculate the elastic modulus for 
each particular bar. The volume was obtained by the 
suspended-weight method after the bars were boiled for 
5 hours and cooled to room temperature in the water. 

A discrepancy was found between the volume of the 
bars as determined by suspended weight and that ob- 
tained by calculation from the dimensions determined 
with a micrometer caliper even when the average of a 
large number of readings for each dimension was taken. 
The calculated volume was always the larger. By lap- 
ping some of the bars, this increase was found to be 
caused by slight irregularities in the surfaces of the bars 
so that the jaws of the micrometer always rested on high 
spots. Equation (4) was therefore derived and used to 
determine the error in the dimensions obtained with the 
micrometer calipers. 

wl’ + 
e = error in dimensions (assumed to be same for each). 
V’ =t'w'l' (average thickness, width, and length measure- 


ments by micrometer calipers). 
V = true volume by water suspension. 


(4) 


The true dimensions that were obtained by subtract- 
ing the values for e from the indicated dimensions were 
used to calculate the modulus of elasticity by the sonic 
formula (equation (3)) and also by the stress-strain 
method. 

By using the corrected dimensions for unlapped bars, 
it was found that the moduli checked closely with values 
that were obtained on the same bars after lapping to 
obtain plane smooth surfaces and with no correction on 
their indicated dimensions. 


(3) Stress-Strain Method 


The stress-strain apparatus was designed and built to 
permit greater accuracy than is possible with the usual 
apparatus employed for the determination of modulus 
of elasticity of ceramic materials. Figure 4 is a photo- 
graph of the apparatus, and Fig. 1 shows how the speci- 
mens were supported and loaded. Its unique feature is 
the double knife-edge used to apply the load at the 
center of the specimen through an inverted U block, 
thus permitting the shanks of the three Ames dials to 
rest directly on the specimen. All of the “‘knife-edges”’ 
are removable, 1/,-inch round steel rods. The two at 
the center, about 1 inch apart, are set in rocking mecha- 
nisms which are provided with springs so that both 
will bear equally on the specimen over its entire width. 
One of the end rods is also set in a rocking support. 
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The three '/19,900-inch Ames dials are rigidly supported, 
but their position may readily be adjusted. 

The loading of the specimens was obtained by the use 
of a series of dead weights applied directly; a lever 
arrangement was unnecessary with the maximum load- 
ing that is possible for these relatively thin bars. 

In determining the modulus of elasticity by this 
method, an equation was used for a simple beam with 
two symmetrical loads and supported at both ends!*; 
for a rectangular bar, this equation may be expressed as 
follows: 


Ma(3L* — 4a?) 
4wt y ‘ (5) 


E 


Young’s modulus of elasticity (Ib. per sq. in.). 

load (lb.) applied to test bar (i.e., total load on two 
knife-edges after initial reading of dials). 

= distance (in.) from end knife-edge to nearer of two 
center knife-edges. 

distance (in.) between end knife-edges. 

width (in.) of test bar. 

thickness or depth (in.) of test bar. 

deflection (in.) of test bar. 


12 Cambria Steel Hand Book, p. 163. Cambria Steel 
Co., Philadelphia, Pa., 1919. For a rectangular bar, J, 
the moment of inertia in the equation is wt#/12. 
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Equation (5) does not take into account the effect of 
shear, but it was found by calculation that when a = 2 
in. and L = 5 in. or a = 4'/, in. and L = 10in., 
the conditions under which the short and long bars, 
respectively, were tested, the effect of shear was negli- 
gible (about 0.5% for L = 5 in.), and it was therefore 
not taken into account. 

In using equation (5), the ratio of M/y was obtained 
by measuring the slope of the load-deflection curves. 
Several load-deflection measurements were made on 
each specimen to give a sufficient number of points to 
insure the reliability of the curves (Fig. 5). 


IV. Discussion of Results 

Tables I and II summarize the results of the modulus 
comparison by the two methods for the semivitreous 
and vitreous bodies, respectively. With the improved 
apparatus and the procedure followed in the test, the 
values for the moduli by the stress-strain method com- 
pare favorably with those obtained by the sonic- 
vibration method, especially the values for the vitreous 
bodies. The deviations from the averages within a set 
of bars, moreover, are much less than those obtained on 
ceramic and other materials by a less refined stress- 
strain method. 

The correlation between the values by the two 
methods is not so close with the semivitreous bars as 


| Approx 85% of breaking 


8O% of 
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the greatest difference in values by the two methods, 
that is, 9.1%; the density of the S4 bars, however, is 
not so uniform (because they were fired in the labora- 
tory) as the plant-fired bars, and the averages for the $4 
bars may therefore be less reliable than those for the 
plant-fired bars. 
The poorer correlation of values by the two methods 
with all of the semivitreous bars as compared with the 
vitreous bars might conceivably be due to the fact that 
semivitreous bodies are inherently less homogeneous in 
structure because of their porosity than the vitreous 


with the vitreous bars. Thesmall bars of body S4have bodies. The sonic formula (3) accounts for the bulk 


TABLE I 
SONIC AND STRESS-STRAIN ELASTIC MopULUS COMPARISON FOR SEMIVITREOUS BopDIES 


Column (1) body No.; (2) set, specimen size; (3) No. of specimens tested, N; (4) sonic elastic modulus, avg. of N 
specimens (Ib./sq. in. X 10~®); (5) stress-strain elastic modulus, avg. of N specimens (Ib./sq. in. X 10-®); (6) and (7) 
standard deviation of N specimens from set avg., sonic and stress-strain (%), respectively; (8) and (9) max. deviation 
of any specimen from set avg., sonic and stress-strain (%), respectively; (10) deviation of avg. modulus values for set by 
the two methods (%); and (11) avg. deviation of modulus by the two methods for individual bars (%). 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
$4 Small 12 4.49 4.10 0.9 1.3 2.25 4.1 9.1 9.2 
Medium 12 4.38 4.21 0.9 2.4 1.9 4.3 4.0 4.6 
Large 10 4,24 4.06 0.9 1.6 2.6 4.3 4.3 4.8 
$5 Small 12 4.86 4.51 OT 2.4 1.6 4.6 7.5 oe 
Medium ue 4.85 4.53 0.4 2.1 0.6 3.8 6.8 6.9 
Large 10 4.96 4.64 0.5 1.0 1.0 1.9 6.7 6.6 
S8 Small 12 4.88 4.59 1.4 a | 2.4 6.2 6.1 6.2 
Medium 12 4.72 4.53 1.4 3.9 2:8 4.8 4.1 4.2 
Large 12 4.72 4.54 0.7 1.0 1.9 1:5 3.9 3.8 
TABLE II 


SONIC AND STRESS-STRAIN ELASTIC MODULUS COMPARISON FOR VITREOUS BODIES 


Column (1) body No.; (2) set, specimen size; (3) No. of specimens tested, N; (4) sonic elastic modulus, avg. of N 
specimens (Ib./sq. in. X 107°); (5) stress-strain elastic modulus, avg. of N specimens (Ib./sq. in. X 107°); (6) and (7) 
standard deviation of N specimens from set avg., sonic and stress-strain (%), respectively; (8) and (9) max. deviation 
of any specimen from set avg., sonic and stress-strain (%), respectively; (10) deviation of avg. modulus values for set by 
the two methods (%); and (11) avg. deviation of modulus by the two methods for individual bars (%). 


(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
S6 Medium 12 it | 11.0 0.9 2.2 1.5 4.0 0.90 2.0 
Large 12 11.2 11.2 O58 1.5 1.4 2.0 0.00 1.3 
$7 Small 12 10.3 10.1 0.8 2.3 1.4 4.3 1.96 2.9 
Medium 12 10.0 10.1 0.6 2.1 1.3 3.6 0.99 2.2 
Large 12 1051 9.98 0.7 2.3 1.3 4.2 1.19 1.9 
s9 Small 12 10.9 10.9 Ot 2.2 1.5 3.7 0.00 1.8 
Medium 12 10.9 11.2 1.3 3.1 2.71 2.6 
Large 12 1.0 10.9 0.5 1.6 1.2 3.0 0.91 | Be 
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density of the test bar, but both the sonic and stress- 
strain methods assume homogeneity of the structure of 
the bar. 

It is planned, in continuing this investigation, to de- 
termine the effect of varying the bulk density on the 
elastic modulus of dinnerware bodies as determined by 
both methods, which may help to explain the dis- 
crepancies noted here. Another possible explanation 
might be found in the fact that the moduli for the semi- 
vitreous bars were quite low, being less than one half 
those for the vitreous bars. Assuming the same nu- 
merical difference in values by the two methods, the 
percentage difference for the semivitreous bars would 
then be more than double that for the vitreous bars. 

Tables I and II show that the moduli values by the 
sonic-vibration method agree much better within them- 
selves than do the stress-strain values. 

The values for the small-size bars do not agree quite 
so well as do the medium and large sizes. One explana- 
tion for this is that the thickness of the test bar enters 
the formulas in the second and third power, respec- 
tively, and the thinner the bar, the higher the degree of 
accuracy required in its measurement, especially the 
unlapped bars which were not uniform in thickness. 
Another possible explanation is that difficulty was ex- 
perienced in casting these thin bars solid (slip poured in 
the end), and although all obviously defective bars were 
discarded, the bars that were tested may not have had 
uniform density throughout their cross section. 


V. Conclusions 
This investigation appears to justify the following 
conclusions: 
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(1) The size of the test bar used for the sonic test to 
obtain the elastic modulus of whiteware bodies is appar- 
ently immaterial provided the proper minimum ratio of 
length to thickness is maintained and if the bar thick- 
ness is greater than '/,inch. The latter requirement is 
particularly important for unlapped bars because of the 
difficulty to obtain a sufficiently accurate average value 
for the thickness dimension. 

(2) It is possible with the refined apparatus and the 
procedure employed to obtain values for the elastic 
moduli of vitreous bodies by the stress-strain method 
which agree well with those obtained by the sonic- 
vibration method. This agreement is not quite so good 
for the semivitreous bodies, but definite conclusions re- 
garding the cause of this discrepancy cannot be drawn 
until the completion of the study of the effect of vary- 
ing the density on the sonic properties of dinnerware 
bodies. 

(3) There are fewer deviations from the average value 
for the elastic modulus with the sonic method than 
with the stress-strain method, and, therefore, fewer 
specimens should be required for the former method. 

(4) The sonic method requires much less time than 
the stress-strain method, and, in view of its greater 
accuracy, the sonic method has decided advantages over 
the stress-strain method. 

It is hoped that it will be possible in further inves- 
tigations of the sonic properties of dinnerware and 
other ceramic products to develop a nondestructive 
test of the finished ware. 
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AUTOMATIC ENAMELING FURNACE DESIGNED FOR 
CONTROLLED-OXIDATION FIRING* 


By W. G. MarRTIN 


ABSTRACT 


A unique enamel firing furnace has been designed to make use of the controlled-oxida- 


tion firing process. 


|. Introduction 

The manufacture of automatic glasslined, hot-water 
storage heaters has created a number of problems other 
than those which occur during the development period. 
The design of a suitable furnace was at the head of this 
list because it was desired to use the controlled-oxida- 
tion firing technique and, as far as could be ascertained, 
special atmospheres had not been maintained hereto- 
fore in furnaces of this size. Starting with the specifica- 
tion of the firing cycle and other conditions to be met, 
several designs were evolved, and the furnace described 
here is the result of this study. 

* Presented at the Forty-Third Annual Meeting, The 


American Ceramic Society, Baltimore, Md., April 2, 1941 
(Enamel Division). Received May 15, 1941. 


A brief discussion of the problems dictating the design is given, and 
the special atmosphere generator is described. 


ll. Description of Furnace 

This furnace, which is a roller-hearth type, consists 
of two chambers in line separated by an automatic, 
insulated door. The working space is 50 in. wide, and 
each chamber is approximately 18 ft. long with a maxi- 
mum working height of 69 in. The butane fuel is 
burned in alloy tubes that are fired alternately from 
each side. The tubes extend across the bottom of the 
furnace, up the opposite side with a 180-degree turn, 
extending 2 ft. down from the top, and then directly 
out through the side wall. The combustion mixture is 
controlled separately for each zone of the furnace and 
is maintained constant by two hydraulic mixture con- 
trollers. The flow of the combustion mixture is con- 


trolled by two throttling-type recording potentiometers. 
Vol. 20, No. 12 


‘ 
¢ 
a 
a 


Automatic Enameling Furnace for Controlled-Oxidation Firing 431 


Figure | shows side and end views of the furnace, 
part of the external conveyer, the charging door, and 
the individual burner stacks; a schematic layout of the 
furnace is also shown in Fig. 2. 

In order to explain the reasons for the design of this 
furnace, it is necessary to describe the controlled-oxida- 
tion method of firing enamel. 


lil. Controlled-Oxidation Firing 

It was found several years ago that the amount of 
oxidation of the iron base could be controlled readily 
by heating the ware for a suitable length of time ap- 
proximately to 1000°F. in an air atmosphere. This 
treatment produces a layer of iron oxide on the enamel- 
ing iron underneath the dry enamel. More or less of 
this oxide layer, of course, is formed in any standard 
sheet-steel enameling operation. After the desired 
amount of oxide has been formed, the firing operation 
is completed in a nonoxidizing atmosphere. 


(1) Advantages 

The advantages of the controlled-oxidation process 
are (1) copperhead formation is practically eliminated 
because of the lack of oxygen at the fusing temperatures; 
(2) the formation of fish scale can be definitely retarded 
(the more recent concepts of the conditions that promote 
fish scaling tie in quite well with the observed results 


of this process); and (3) because enamel is not applied 
to the exterior of the product made by this company, 
the process is valuable in holding down the scale for- 
mation; this advantage also applies to the areas which 
are subsequently welded. 

The method of controlled oxidation has been prac- 
ticed for a number of years in the manufacture of large 
glasslined vessels. These vessels, which are entirely 
enclosed except for a few openings and which may be 
covered, act as their own muffle, and the atmosphere 
in the vessels can be handled independently of the at- 
mosphere in the firing furnace. When it was decided 
to go into production on glasslined, hot-water heater 
tanks, a new problem arose because the design of these 
tanks is based on enameling the cylinders and heads 
separately; the assembly is made after enameling. A 
design was necessary, therefore, that would permit 
the control of the atmosphere in the entire furnace. 

This problem had been given casual consideration 
occasionally, and it was thought that an inclined hump- 
type furnace might be suitable. The ware would be 
oxidized while it traveled up the incline of the hump, 
and the chain speed was regulated so as to permit 
satisfactory oxidation by the time the ware reached the 
hot zone of the furnace. A nonoxidizing atmosphere 
would be maintained in the hot zone at the highest 
elevation of the furnace. Furnace manufacturers who 


Fic. 1.—Enameling furnace. 
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Fic. 2.— Plan and elevation of furnace for controlled-oxidation process 


were consulted thought that there was insufficient 
experience available for use as a basis for computing 
this type of design, and it was feared that the furnace 
might have either too much or not enough gas in the hot 
zone. Further study indicated definitely the necessity 
of closing the oxidizing and the inert atmosphere 
chambers except when the ware was moving. Even 
then there was some doubt as to whether the oxygen 
could be kept out of the hot zone. Data were available 
from the operations on eiiameling large glasslined ves- 
sels as well as from the laboratory furnace. 


IV. Atmosphere Supply 

The problem was then approached from another 
angle. On the conservative assumption that inert 
atmosphere introduced into the hot zone would mix 
completely with the air therein, an amount of gas 
equivalent to the volume of the furnace should reduce 
the oxygen content from 20 to 10%. Similar amounts 
of gas should successively cut the remaining oxygen 
content in half, and four volumes of gas would therefore 
reduce the oxygen content to 11/,%. Because the purg- 
ing gas can readily be made slightly reducing in analy- 
sis, it was assumed that the remaining oxygen would be 
consumed by the carbon dioxide and hydrogen. For 
the purpose of calculations, 1 cu. ft. of purging gas at 
room temperature was assumed to expand approxi- 
mately to 4 cu. ft. at 1600°F. 

This method of calculating the requirements of the 
purging gas is conservative because, by introducing 
the cool purging gas at several points in the bottom 
of the furnace and by providing outlets at the top of 
the chamber, it is possible to move out much of the air 


without mixing with the purging gas; therefore, less 
purging medium is necessary. It was possible to supply 
an average of 250 to 300 cu. ft. per minute; actually, 
175 cu. ft. per minute are generated, and this is used 
to supply 450 cu. ft. per minute for the first minute, 
and 140 cu. ft. per minute for the remaining 11 minutes 
of a nominal cycle. 

In the manufacture of large vessels, it had been the 
practice to make the necessary nonoxidizing atmos- 
phere by burning butane in a suitable combustion cham- 
ber. It was known, however, that internal combustion 
engines were in use in this country to create nonoxidiz- 
ing atmospheres and, for this particular problem, it 
seemed that the use of an engine would have several 
advantages. 

Figure 3 is a view of the engine used to supply the 
atmosphere for the fusing zone of the furnace. The 
low-pressure scrubbers are on the right; the high-pres- 
sure scrubbers, on the left; and the gas receiver may 
be seen overhead. Because of surrounding machinery, 
the compressors, located behind the scrubbers on each 
side of the engine, are not visible. 

The butane gas is drawn into a standard industrial 
type, 6-cylinder 120-h.p. internal combustion engine. 
The bore and stroke of the engine were chosen so that 
a sufficient volume of gases would be formed at 900 
r.p.m. The exhaust gases are led through two water- 
spray chambers principally to cool them before they are 
introduced into the compressor. The entry of the gases 
is controlled by a diaphragm valve so that the com- 
pressor, which has somewhat more capacity than the 
engine, will not cause a vacuum in the exhaust system 
of the engine. The compressor drives the gas into 
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another water-spray system, which is maintained at 
125 Ib. per sq. in. 


V. Advantages of Compressed Gas 

The use of high pressure has two advantages as 
follows: (1) The gases, compressed to 125 lb. per sq. 
in. and cooled to 70°F., will lose as much moisture as 
though they were cooled to 14°F. at atmospheric pres- 
sure; this permits drying the gas without the use of 
such special equipment as refrigeration or absorption 
driers. (2) The gas generator may run at a constant 
rate to supply a receiver tank from which the gas can 
be drawn readily at a varying rate. It is necessary, 
furthermore, to provide a load for the engine in order 
to realize the theoretical volumetric performance; in 
fact, a second compressor, which is a duplicate of the 
gas compressor, is driven by the engine in order to pro- 
vide the necessary load. This compressor delivers air 
into the shop lines approximately at the rate of 200 cu. 
ft. per minute. This method is most satisfactory be- 
cause the compressed air is obtained at no extra cost 
and represents a definite saving. 


Fic. 3.—Inert gas producer. 


Flexibility of the capacity of the gas system was ob- 
tained by specifying an engine large enough to produce 
the maximum calculated amount of exhaust gas at 
fairly high operating speeds, about 1400 r.p.m. The 
engine, however, is operated at 900 r.p.m., which is at 
the low end of the practical speed range where mainte- 
nance is at a minimum. The actual operation figures 
have checked the calculations very well, and it has been 
found that the hot zone can be purged in 55 seconds. 

An operating feature of the furnace is a control which 


causes the roller hearth to move the load slowly back _ 


and forth in each chamber during the time set up on the 
automatic timers. This control consists of four elec- 
tric eyes with their beams placed across the ends of 
each chamber, and it is tied in with the control of the 
furnace. The moving load of ware interrupts the light 
beams and thus controls the roller-hearth drive. An 
automatic electric timer for each chamber is so inter- 
connected with the electric eyes that, when the cycle 
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has been staried, the alloy-firing trays continue to 
advance automatically around the system. The move- 
ments of the furnace doors, alloy trays, and roller units 
are accomplished by means of a series of interlocked 
relays, a number of which are of the latching type. 


Fic. 4.—Control panel. 


Fic. 5.—Load entering furnace. 
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The control panel, Fig. 4, shows the various relays, 
timers, and electric-eye circuits which cause any de- 
sired furnace cycle to repeat continuously. 

Five alloy trays, 4 ft. wide and 14 ft. long, are used 
for the transportation of the ware through the furnace. 
The roller-conveyer system outside the furnace can 
hold four trays and the furnace, two trays, and thus 
there is always a place in the system for a tray to ad- 
vance. One tray must be removed from the conveyer 
when the furnace is idling in order to empty the furnace 
so that the rolls may be kept in motion. Figure 5 
shows a loaded tray moving from the transfer car into 
the oxidizing chamber of the furnace. 


VI. Operation of Furnace 

While the furnace is in normal operation, the sequence 
is as follows: The transfer car carries the tray over to 
the furnace while the door is rising. As soon as the 
door reaches the top limit switch, the rolls turn and 
advance the load into the furnace. When the load 
crosses the second light beam near the center of the 
furnace, the door closes, the transfer car returns, and 
the load begins to oscillate. All of the trays advance 
as.soon as the transfer car returns to the conveyer line, 
which places an empty tray in the loading station. 
While the load is oxidizing, a fired load is discharged 
onto the empty transfer car at the other end of the 
furnace. The oxidizing temperature is controlled so 
that the proper amount of time will elapse shortly 
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after the hot zone is empty. When this happens, the 
center door rises, and the load advances into the hot 
zone. On intersecting the last light beam, the center 
door is closed again, and the gas flow is stepped up 
to the purging rate. An auxiliary timer is started, 
which will cut off the high flow of purging gas after 
about one minute. When the center door reaches the 
full closed position, the first door begins to open to 
receive another load of ware. The following sequences 
will clear the second transfer car so that it will be empty 
by the time the load is fired, as determined by an auto- 
matic reset electric timer. Inasmuch as there is a 
station between the second transfer car and the un- 
loading station, the ware cools down fairly well by the 
time that it must be handled. 

This furnace has been designed for a gross load of 
10,000 Ib. per hr. with a tool-ware ratio of 1 to 2. 
The fuel consumption is approximately 55 gallons of 
butane per hour under full load conditions. 

The ordinary range of the metal thickness of the 
product is quite wide, varying from 0.100, or about 
3/30 in., to 0.312, or 5/1, in. The firing time must be 
changed to cover such a range properly, but the uni- 
formity of temperature throughout each chamber is 
very good, so that there is no difficulty in firing on the 
same load that part of the thickness range involved in 
any one model of tank. 


Tue A. O. SmitH CORPORATION 
MILWAUKEE, WISCONSIN 


CHANGES OCCURRING IN A CLEANER BATH DURING USE* 


By J. M. ZANDER 


ABSTRACT 


An investigation was undertaken to discover some of the changes that occur in an 
alkaline cleaner bath while it is being used. The effect of cleaning the ware over a 
period of time was studied to determine the properties of a cleaner bath, such as pH, 
specific gravity, insolubles, and total solids, and the possible correlation of these changes 


with respect to cleaner bath ‘‘performance.”’ 


Data are presented which indicate a change 


in the initial properties of the cleaner-bath solution, but the trend of these changes is 


not necessarily progressive in the same direction. 


A close analysis of the curves and 


photograph showing the changes in properties reveals a common point that probably 
signifies a pronounced change in the cleaning ability of a cleaner-bath solution. 


I. Introduction 

The treatment of metal surfaces preparatory to 
enameling is a fundamental process of the enameling 
industry. For the past two decades, ware has been 
cleaned by immersion in a hot or boiling solution that is 
charged with an alkali cleaner compound and by rins- 
ing. Successful cleaning involves the saponification of 
fats and vegetable oils into soap and the emulsification 
of mineral oils and greases into minute globules, which 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 1, 1941 
(Enamel Division). Received April 2, 1941; revised copy 
received August 22, 1941. 


are dispersed throughout the cleaner solution, plus the 
principles of wetting power, detergency, saturation, 
surface tension, and rinsability. The reactions and re- 
sulting changes which occur in cleaning are complex. 
It is unquestionably the combined influence of these 
various changes that determines the quality of the final 
cleaning job attained at any time from an alkaline 
cleaner bath, irrespective of the chemical composition 
of the cleaner compound employed in making up the 
cleaner solution. 

All too often the cost of cleaning is based on the num- 
ber of square feet of ware cleaned rather than on the 
number of square feet of enameled ware that is finished 
satisfactorily. Because a low cleaning cost is important 
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Fic. 1.—Weekly changes in settling properties of the insolubles after standing 40 minutes. 


in the vitreous enameling industry, there has been a 
tendency on the part of enamelers to prolong the life of 
a cleaner bath and to disregard the relation that exists 
between the cleaning phase and the subsequent pick- 
ling and enameling operations. It is true that metal 
surfaces which have been cleaned by the present clean- 
ing practices may be enameled with a fair degree of 
success, but this does not preclude the possibility that 
the number of rejects or ‘‘re-ops” cannot be decreased 
by doing a better job of metal cleaning. 

It is common practice in enameling plants to operate 
a cleaner bath at a definite Na,O content on the assump- 
tion that the Na,O content is a measure of the cleaning 
ability of the cleaner bath. The latter is not true be- 
cause a cleaner bath will reach a state where it will no 
longer clean ware satisfactorily even though the Na,O 
content may be up to standard. 

In view of these facts, a study was made of some of 
the physical and chemical changes that occur in a 
cleaner bath during its use. 


Weeks in use 
Fic. 3.—Weekly changes in pH. 
(1941) 


ll. Test Data 
(1) Collection of Samples 


A sample was taken from the cleaner tank under test, 
which will be called bath (A), after each week of opera- 
tion for a period of nine weeks. The cleaner bath at the 
end of this period no longer seemed to do a suitable job 
of cleaning. This tank had a capacity of 1500 gallons 
to which 800 lb. of cleaner were added as the initial 
charge. From 5000 to 20,000 sq. ft. of ware were 
cleaned per week. Inasmuch as the tank was operat- 
ing in a jobbing shop, various drawing compounds and 
oils were encountered in the cleaning operation. The 
Na,O content of the nine samples varied over a range 
of 4 + 0.1%. 


(2) Properties 

(A) Appearance of Samples: A visual inspection of 
the thoroughly agitated sample solutions after standing 
revealed an apparent increase in the amount of sediment 
with each week the bath was in use until the sixth week; 
a gradual change also occurred from a flocculant form 
at the start to a curdy and granular form. Figure 1 
furnishes a comparative idea of the amount and set- 
tling properties of the insolubles after standing for 40 
minutes. 

(B) Insolubles: Figure 2 shows the actual weight 
of the sediment present in each sample. This test was 
made by filtering 20-cc. portions of the agitated sample 
solutions through porcelain crucibles with a molded 
porous vitreous filtering medium without subsequent 
washing to avoid possible losses and by drying for 18 
hours at 105°C. in a constant temperature oven. 
There was no attempt to make a quantitative determi- 
nation of the composition of these residues, but qualita- 
tive analyses indicated the presence of soap, carbonate, 
calcium, and iron. 


/ 2 
Weeks in use 


Fic. 4.—Weekly changes in specific gfavity. 
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(C) pH Concentration: The pH of the sample solu- 
tions was determined with a Beckman pH meter, and 
the values obtained are shown on Fig. 3. 

(D) Specific Gravity: Specific gravities of the test 
solutions are given in Fig. 4 and were made on the agi- 
tated sample solutions by the pycnometer method. 

(E) Total Solid Residues: A 10-cc. portion from the 
agitated samples and another 10-cc. portion from the 
supernatant liquids were evaporated to dryness and 
ignited. The weights of these residues are shown in 
Fig. 5. 
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Fic. 5.—Weekly changes in total solids after ignition. 
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Fic. 6.—Weekly changes in fatty acid content. 


(F) Soap Content: The soap content of the cleaner 
bath was determined by acidifying a 25-cc. portion of 
sample cleaner solutions with sulfuric acid, and the 
fatty acid was extracted by shaking in a separatory fun- 
nel with several 40-cc. portions of ether. The ether 
layers were pipetted off, and the combined ether extrac- 
tions in each case were evaporated on a water bath in a 
weighed Soxhlet flask. Figure 6 shows the weight of 
fatty acid obtained from the agitated solutions. 


lll. Cleaner Bath Performance 

Because the percentage of Na,O in the bath is ap- 
proximately the same at the start as at the finish, re- 
gardless of its composition, it seems that the amount of 
cleaner compound added as the initial charge in the tank 
should not be considered in evaluating the cleaner per- 
formance. The use of cleaner additions alone in calcu- 
lating the cleaner performance produces a curve with a 
rather indefinite trend as shown by the solid line (A) on 
Fig. 7; this figure also shows the performance curve (B) 
of another bath of same volume (1500 gal.) which was 
charged with the same cleaner compound. The per- 
formance curves of the baths in both cases leveled off 
after about 1000 Ib. of cleaner compound additions had 


been made and approximately 85,000 sq. ft. of ware had 
been cleaned. This point occurred after six weeks of 
use in bath (A), which was under test; in the case of 
(B), this change took place in three weeks. 

In order to learn whether this leveling off of the per- 
formance curve was significant, a series of curves was 
plotted in the same manner on a number of cleaner 
baths of similar composition, using shop control data. 
These baths also had a volume of 1500 gallons as shown 
in Fig. 7. Figure 8 shows that the trend of the perform- 
ance curve of all of the tanks under consideration leveled 
off after about 1000 pounds of cleaner additions were 
made. 
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Fic. 7.—Performance curves of two cleaner baths of the 
same composition based only on cleaner additions. 
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Fic. 8.—Performance curves of cleaner baths of different 
compositions based only on cleaner additions. 


The curves of Fig. 7 indicate that, in maintaining the 
cleaner at a definite Na,O content, the square feet of 
ware cleaned per pound of cleaner compound added 
steadily decreases with the life of the tank. In the case 
of the two tanks tested, the decrease in cleaner per- 
formance as shown by curve (B) was so great that the 
cost of cleaning ware throughout the life of both tanks 
was about the same even though the weight of cleaner 
compound used to charge the tanks initially is included. 
As no advantage was secured by the greater footage 
that passed through tank (B) compared with tank 
(A), it would have been just as economical to have 
dumped this tank after 125,000 sq. ft. had been cleaned 
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and to have started a fresh tank with the probability of 
securing a better cleaning job with decreased risk of 
enameling difficulties. 


IV. Discussion of Results 

A study of the data presented in these tests indicates 
that some pronounced change took place in the clean- 
ing bath under test after 1000 pounds of cleaner had 
been added to the initially charged tank, which roughly 
corresponds to the six weeks of use shown in Figs. 1 to 
6. This change raises the question as to whether the 
observations noted may be interpreted as being the 
point at which this particular cleaner bath had lost 
part of its original cleaning ability and should have 
been discarded. This fact unfortunately cannot be 
proved definitely at this time because no positive tests 
are available to ascertain when a piece of ware is clean 
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other than to observe the presence of waterbreaks on 
the ware during the pickling operation or to note the 
quality of the enamel finish. Inasmuch as it was pos- 
sible to clean only about 40,000 sq. ft. more ware after 
this point was reached, some significance must be 
attached to this point, which was determined by the 
experimental data obtained from this study. 

These data are presented with the idea that they 
possibly offer a new approach in ascertaining the state 
of the cleansing ability of a cleaner bath or the point at 
which this bath should be discarded. It does seem to be 
more than a coincidence that these tests should show a 
definite change in the properties of the cleaner bath 
after approximately the same amount of use. 


LUSTERLITE LABORATORIES 
CHICAGO VITREOUS ENAMEL PRopucTs COMPANY 
Cicero, ILLINOIS 


INSULATING FIREBRICK FOR KILN CONSTRUCTION* 


By J. D. McCuLLoucH 


ABSTRACT 


The use of insulating firebrick directly exposed to the furnace gases in the construction 
of kilns for firing brick and tile is discussed. Owing to the small amount of heat stored 
in and conducted through these firebrick, the length of the firing cycle may be reduced 


and substantial fuel savings may be effected. 


|. Introduction 

Insulating firebrick is a term applied to a group of 
lightweight refractories that possess definite insulating 
characteristics but are also suitable for direct exposure 
to furnace gases in the combustion zone. Their density 
varies from 19 to 62 Ib. per cu. ft., corresponding approx- 
imately to 1.1 to 3.65 lb. per 9-in. straight. They are 
classified into several temperature groups from 1600° 
to 3000°F. according to their resistance against shrink- 
age. 


Il. Production of Insulating Brick 
Insulating firebrick are usually made from the same 
type of refractory clays used in regular firebrick. The 
light weight is obtained by porosifying the structure. 
Two principal methods are used to produce these brick 
as follows: (1) finely divided carbonaceous material, 
such as wood or cork, is mixed with the clay and is 
burned out during the firing process; the voids left by 
the burned-out particles produce the porosity; and (2) 
air or gas bubbles are produced in a fire-clay slurry by 
mechanical agitation or by chemical means, and the 
resulting porosity during the drying and firing cycles is 

retained by suitable manufacturing methods. 
It is the general practice to grind insulating firebrick 
to size after firing, and closer tolerances therefore may 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 1, 1941 
(Refractories Division). Received June 26, 1941. 
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Fic. 1.—Relation between weight and thermal con- 
ductivity for several brands of kaolin base refractories 
(mean temp., 900°F.). 


be maintained than are usually possible with firebrick 
which are fired to size. 


Ill. Characteristics of Insulating Brick 

A rough guide for determining the comparative 
thermal conductivities of refractories in the lower tem- 
perature ranges is by their weight. The heavier the 
brick the less will be its insulating value. Figure 1 
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shows how the conductivity increases with weight for 
a group of kaolin base refractories at a mean tempera- 
ture of 900°F. The pore size assumes increasing im- 
portance in the higher temperature ranges, and of two 
brick having the same weight, the one with a finer pore 
structure will have the lower conductivity. 

Because insulating firebrick weigh less than regular 
firebrick, they have a lower heat-storage value than the 
latter, which means that a smaller amount of fuel is 
required to bring them up to furnace temperature. The 
total B.t.u.-storage value is the product of the tempera- 
ture rise multiplied by the specific heat multiplied by the 
weight. As the principal variable of this equation is 
weight, it is apparent that the heat storage of refrac- 
tories is closely proportional to weight. 

Because these porous brick conduct and store less 
heat than firebrick, they permit quicker heating of 
furnaces which are lined with them, and for the same 
reason they require less fuel. 

The effect of these properties on heating time and 
fuel consumption of furnaces lined with insulating brick 
is shown in Fig. 2. Two furnaces, identical in size, 
burner equipment, and all other respects except for the 
type of lining, were heated empty, and the following 
results were obtained: 


No. 1 furnace 


(insulating) No. 2 furnace 


firebrick) (firebrick) 

Time to reach 2000°F. (hr., min.) 1,25 4, 30 
Gas required to reach 2000°F. 

(cu. ft.) 350 1130 
Relative weight of brick forming 

lining 0.30 1.0 
Relative fuel input 0.31 1.0 
Relative time to reach 2000°F. 0.31 1.0 


The furnaces in this particular test were shut off 
within 30 minutes after the No. 2 furnace reached 
2000°F., thus giving no data on the holding consump- 
tion. Other tests with these same furnaces showed 
that the No. 1 furnace could be held at 2000°F. with 
113 cu. ft. of gas per hr. as against 200 cu. ft. per hr. 
for furnace No. 2. The curves emphasize how greatly 
the fuel consumption and heating time are affected by 
decreasing the weight of the lining. It is particularly 
interesting to note that although the heavy firebrick 
wall was insulated, the insulation apparently did not 
improve the fuel consumption or heating time of the 
firebrick furnace while it was in the unsteady state. 

Another characteristic of insulating firebrick, if 
operating conditions so require it, is that they may be 
cooled rapidly by admitting cold air to the furnace 
because the relatively low heat storage requires that 
less heat be removed from the furnace lining. 

Uniformity of heating is also a desirable characteris- 
tic of these brick. If one part of the furnace tends to 
heat faster than another part, the difference in thermal 
heats will result in a transfer of heat by radiation. Be- 
cause of the low weight of the brick, a comparatively 
small transfer of heat will allow the temperature 
balance to be restored. Furnaces lined with insulating 
firebrick respond quickly to temperature adjustments 
for the same reason. This is particularly valuable for 
continuous furnaces such as tunnel kilns. 
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An unusual feature of these brick is that they may 
be cut and drilled with ordinary woodworking tools. 
This frequently eliminates the use of special shapes as 
the brick can be shaped in the field to suit conditions; 
it also eliminates the time delay involved in making 
molds and firing special shapes. 
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Fic. 2.—Comparative heating time and fuel require- 
ments of two empty furnaces lined as shown; No. 1 
furnace: 4!/9-in., 2!/4-lb. insulating firebrick and 2!/2-in., 
2-lb. insulating firebrick; No. 2 furnace: 4!/2-in., 71/- 
Ib. firebrick and 2'/-in., 2'/-Ib. insulating firebrick. 


IV. Limitations of Insulating Firebrick 

Insulating firebrick are not suitable for locations 
where they are subjected to physical punishment, such 
as being struck with firing tools or heavy implements, 
because they are damaged more readily than a heavy 
brick. They are not usually recommended for locations 
where they will come in contact with molten slag. 
Their porosity in this case causes them to absorb the 
slag rapidly, which results in a progressive sloughing off 
of the surface. They have been used successfully, 
however, in oil-fired furnaces where slagging is definite 
but not severe. The exposed surface in these installa- 
tions is frequently protected by a thin wash coating of a 
chrome base mortar. 

Insulating firebrick do not have so high a resistance 
to erosion as heavy firebrick when they are subjected to 
dust, ash, or other particles in a gas stream moving at 
high velocities. This shortcoming frequently may be 
overcome by the use of a suitable coating material on 
the exposed surface to improve the resistance against 
abrasion. With this protection, insulating firebrick 
have been widely used for the past eight years in the 
upper side walls of large boilers fired with pulverized 
coal, where the gas carries large quantities of abrasive 
fly ash. 
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V. Application of Insulating Firebrick 
Because of their many advantages, insulating fire- 
brick are widely used in furnaces for heat-treating, 
forging, annealing, normalizing, and stress relieving 
in the metals working field. They are also used in 
many types of chemical furnaces, oil stills and heaters, 
boiler furnaces, and similar combustion units. Only 
those applications, however, which are closely connected 

with ceramic kilns will be discussed at this time. 


(1) Periodic Kiln 

About five years ago, a refractories manufacturer in- 
stalled a periodic kiln, which was approximately 22 ft. 
in inside diameter with 13!/,-in. insulating-firebrick 
walls backed up with 2 in. of supplementary insulation 
and a 9-in. insulating-firebrick crown. The ware was 
fired at temperatures in excess of 2700°F. (the insulating 
firebrick selected for the kiln were suitable for tempera- 
tures to 2800°F.). The fuel was natural gas. Earlier 
periodic kilns at this plant constructed of heavy fire- 
brick were rectangular and fired with coal. 

The results indicated that the complete firing cycle 
was shortened and that the total fuel cost per ton of 
ware with natural gas (at about 45¢ per million B.t.u.) 
was about the same as with the coal-fired, firebrick- 
lined kilns. With the wide discrepancy in price existing 
between coal and natural gas, this is a noteworthy 
record. The features that contributed to the result 
were (1) better thermal efficiency obtained with natural 
gas than with hand-fired coal, (2) improved design 
of the kiln, and (3) use of insulating firebrick. The 
importance attributed toinsulating firebrick is indicated 
by the construction of four additional kilns of the same 
material since the original installation. 


(2) Rectangular Kiln 

Figure 3 shows a rectangular kiln 25 ft. long, 17 ft., 
6 in. wide, 5 ft., 6 in. high to the skewline, and 2 in. 
per ft. of span in the rise of the arch. This kiln, lined 
with insulating firebrick capable of withstanding 
2800°F., was built to fire glass tank blocks at temper- 
atures of 2700°F. and higher. The operating results 
have been extremely satisfactory, although its ef- 
ficiency could not be compared with heavy firebrick 


Fic. 3.—High-temperature ceramic kiln lined with in- 
sulating firebrick. 
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kilns because there were none of this type in the same 
plant. Several other kilns, however, in which insu- 
lating firebrick were used, have since been built by the 
same manufacturer. 


(3) Gas-Fired Kilns 


Two kilns for firing refractory ware that were con- 
verted from coal firing to natural gas were 9 ft. inside 
diameter and 7 ft. high from the floor to the spring line 
of the crown with 18-in. firebrick walls and crowns. 
The firebrick setting was retained throughout in one 
of these kilns, but the dome of the second kiln was con- 
structed of a 2600°F. insulating firebrick. The upper 
part of the second kiln heated up so much more rapidly 
than that of the first kiln that the bag walls could be 
completely eliminated; the kiln setting was opened at 
the bottom, and luminous flame burners were fired 
directly into the center of the kiln, which resulted in 
uniform temperature distribution over the entire height 
of the kiln. On certain types of ware, a reduction of 
one third the firing time has been obtained in a firing 
cycle that ordinarily requires 72 hours. 


(4) Circle System Firing 

An interesting and unusual application of insulating 
firebrick to kilns for firing common brick is found in 
the Circle system of firing.! A series of kilns, mounted 
on a circular track, move periodically over the ware, 
which is set on stationary kiln floors. The entire 
lining of the kilns or hoods is made of 9-in. or 4!/2-in. 
insulating firebrick, depending on the location; the 
roofs are formed of flat suspended arches, made from 
standard 9-in. straights. The low weight, low heat 
storage, and high insulating qualities of these light- 
weight refractories have made them extremely satis- 
factory for this application. 


(5) Kiln for Brick and Tile 


A kiln for firing common brick and tile, which was 
36 ft. in diameter with 10 fire mouths (coal-fired), was 
rebuilt with insulating firebrick. The walls originally 
were built of 24-in. red brick and the crown of 8-in. 
red brick. About four years ago, a 4!/2-in. veneer of 
2000°F. insulating firebrick, weighing 1.75 lb. per 9-in. 
straight, was installed inside the existing wall; the 
crown was rebuilt with 9 in. of the same type of in- 
sulating firebrick, and a 2'/.-in. course of insulating 
firebrick (a total of 11!/, in.) laid flat on the top. The 
crown had 9 in. of firebrick for 3 ft. from the skew 
line so that the portion over the bag walls would be 
protected from the effect of the coal ash and slag which 
it was thought might have a detrimental effect on the 
lighter weight brick. The firebrick were covered with 
41/,-in, insulating brick, and the entire crown was 
coated on top with a waterproofing material inasmuch 
as the kiln was located out of doors. 

The results have indicated a definite reduction of 
time in the firing and cooling cycle, and the fuel con- 
sumption has been decreased approximately 25%. A 

1J. D. McCullough and G. M. Frederick, “Use and 


Advantages of Insulating irebrick in the Circle System,” 
Bull. Amer. Ceram. Soc., 19 [1] 16-19 (1940). 
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recent inspection of the wall and crown indicated that 
the brick are in excellent condition although they have 
been in use for almost four years. The experience with 
this kiln also showed that insulating firebrick could 
have been used for the entire crown instead of the fire- 
brick over the bag walls. 

Insulating firebrick have been used in other kilns 
for firing red brick and tile, but data on the operating 
results have not been released. 


(6) Periodic Kilns in England 

Allen? has presented complete data on insulating 
firebrick for lining periodic kilns in the results on two 
kilns of the same size and capacity. The first kiln was 
lined throughout with heavy firebrick; the second kiln 
employed insulating firebrick in the side walls, starting 
at the top of the bag walls for the inner 9 in. of a 
23'/2-in. wall as well as for the entire dome. The 
firing and cooling time for the second kiln was reduced 
to 170 hours from the 192 hours required for the fire- 
brick kiln. The fuel consumption was also reduced ap- 
proximately 21%. Increased savings were obtained 
later by using insulating firebrick for the dome and 
entire side-wall height and by modifying the kiln de- 
sign to obtain the maximum efficiency of insulating 
firebrick. 


VI. Effect of Heat Storage and Heat Flow 
Through Walls and Arches 


A considerable amount of data has been published 
as tables or curves on the heat-flow and heat-storage 
characteristics of various thicknesses of firebrick and 
insulating firebrick, used alone or in different combina- 
tions. When such data are applied to a specific prob- 
lem, they usually refer to a wall that is in thermal 
equilibrium (completely saturated with heat) so that 
the heat flow is constant and there is no further ab- 
sorption of heat by the brick itself. These data are 
valuable and may be applied directly to a furnace 
which operates continuously at a constant tempera- 
ture. For furnaces, however, that are subjected to 
alternate periods of heating and cooling, some modifica- 
tion of the heat flow and heat storage must be made to 
determine their variable effect. 

Some useful constants have been developed for in- 
termittent furnaces which are started up each morning 
and shut down each night, but few data are available 
on cycles comparable to those used in the ceramic in- 
dustry where long, slow firing and cooling periods are 
necessary. 

The calculations for studying a wall, which is in the 
unsteady state while it is being brought up to equilib- 
rium temperature, may be performed by Schmidt’s 
method. This method of analysis may be performed 
graphically* or analytically‘ (the latter method was 
used to develop the accompanying curves). 

2H. V. Allen, ‘‘Hot-Face Insulation,” Trans. Ceram. 
Soc. [England], 35 [10] 437-68 (1936); Ceram. Abs., 17 
[1] 19 (1938). 

3 W. Trinks, Industrial Furnaces, Vol. I, 3d ed., p. 96 ff. 
John Wiley & Sons, Inc., New York, N. Y., 1934. 456 pp. 

4A. Schack, H. Goldschmidt, and E. Partridge, Indus- 
trial Heat Transfer, p. 305 ff. John Wiley & Sons, Inc., 
New York, N. Y., 1933. 371 pp. 


The temperature gradient through the wall was 
determined for periodic intervals, and the heat storage 
was obtained by multiplying (a), the weight of the 
brick, by (b), the mean temperature rise above 80°F., 
by (c), the specific heat corresponding to the mean 
temperature. 

The heat flow was obtained by means of well-defined 
relationships existing between the transfer of heat from 
a plane wall to a surrounding gas at a lower temperature. 
The surrounding medium in this case was assumed to be 
still air at 80°F.; when the calculations showed the 
outside of the wall to be above 80°F., the heat flow 
was taken at the rate corresponding to the average 
outside wall temperature at the beginning and end of 
each time interval. 

The following cycle, selected for study, was used to 
fire red brick made from a Maryland clay: 


Firing cycle 


— 


Hr. °F, 

24 80— 600 

24 600-1000 

18 1000-1800 
6 1800-1850 
6 At 1850 


This cycle may be somewhat shorter than is gener- 
ally employed, but it is a satisfactory illustration. 

Figure 4 shows the heat input from a cold start into 
a kiln crown that has 9 in. of firebrick plus 2 in. of red 
brick or a total thickness of 11 in. The density of 
these materials was taken as 125 lb. per cu. ft., cor- 
responding to 7.5 lb. for a 9-in. straight firebrick. 

The heat flow through the brick and the heat storage 
of the brick are plotted (a) separately to show their 
relative influence and (b) as a combined sum to give 
the total cumulative input. 

The heat flow does not commence until some time 
after the start of the cycle because it takes the heat 
a certain period of time to travel through the wall and 
to cause an increase in the temperature of the outside 
wall. The amount of time required increases with in- 
creasing wall thicknesses. After the heat flow is 
established, it grows rapidly for this cycle. If the final 
soaking period at 1850°F. were held long enough, the 
curve of the heat flow would straighten until it would 
become a horizontal line, which would indicate that 
the brick were absorbing no more heat. 

The heat-storage curve presents several interesting 
points. For the first 24 hr., the average heating rate 
(for purposes of calculation) was approximately 22°F. 
per hr., and for the second 24 hr., it was about 17°F. 
per hr.; thus at the end of 24 hr., there is a break in the 
curve because the rate of the input decreases. At this 
point, because of the lag in temperature distribution in 
the wall plus the constant increase of the hot face tem- 
perature, the wall has reached only 77% of equilibrium. 
For the next 13 hr., owing to the slower heating rate, 
the equilibrium gradually increases to 88%. Beyond 
this point, the increase in percentage of equilibrium 
stops and the result is a lower rate of input and a break 
in the curve. Near the end of the cycle where the tem- 
perature levels off in the range of 1800° to 1850°F., 
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Fic. 4.—Heating curve: 11-in. 
heavy brick crown. Heating cycle: 
24 hr., 80°-600°F.; 24 hr., 600°- 
1000°F.; 18 hr., 1000°-1800°F.; 6 


Fic. 5.—Heating curves, 9-in. and 
18-in., 2000°F., insulating firebrick. 
Heating cycle: 24 hr., 80°-600°F.; 
24 hr., 600°-1000°F.; 18 hr., 1000°- 
1800°F.; 6 hr., 1800°-1850°F.; 6-hr. 
soak at 1850°F.; curve No. 1, 
9-in., 2000°F., insulating firebrick, 
1.6-lb. straight; curve No. 2, 18-in., 
2000°F., insulating firebrick, 1.6-Ib. 


If the same firing rate were 
maintained on the lighter walls as 
on the heavier walls, a more rapid 
increase in temperature would 
have resulted, thus reducing the 
firing time and the total period of 
heat-flow losses. 

The results show that a 9-in. 
wall and crown of insulating fire- 
brick are acceptable for use in 
place of the usual massive con- 
struction. It should be noted, 
however, that the weight of the 
insulating firebrick has a direct 
bearing on the economies to be 
obtained because increased weight 
causes both the heat storage and 
heat flow to increase and thus 
adds to the total input. 

Curves such as those shown 
in Fig. 5 may be developed for 
any type of cycle and wall thick- 
ness. With an increase in the 
length of the cycle, the heat-flow 


hr., 1800°-1850°F.; 6-hr. soak at 


1850 °F. straight. 


the rate of input drops off because of successively 
smaller increases in temperature from hour to hour. 

The cumulative curve indicates that the total input 
to the 11-in. crown is 53,000 B.t.u. per sq. ft. for the 
total cycle. Separate preliminary studies indicate that 
18- and 29-in. firebrick walls on the same cycle have a 
heat input within 10% of thissame amount. For the 
heavier walls, the effect of the heat flow decreases as 
the thickness increases, but the lower flow is offset by 
an increased amount of heat storage. 

Figure 5 shows the input required for two walls con- 
structed of insulating firebrick which weigh 27 lb. per 
cu. ft., corresponding to 1.6 lb. per 9-in. equivalent; 
the walls are 9 in. and 18 in. thick, respectively. These 
curves also include the combined effect of heat storage 
and heat flow although they are not plotted separately. 
The total input of the 9-in. wall is only 10,300 B.t.u. 
per sq. ft. or 20% that of 11-in. firebrick. The input 
for the 18-in. wall is 8950 B.t.u. or 17% that of the 
11-in. firebrick. A similar study for a 131/2-in. wall of 
insulating firebrick resulted in a curve almost identical 
with that of the 18-in. wall, indicating that, for this 
cycle, no thermal efficiency would be gained by an 
increase in thickness greater than 13!/ in. 

In the development of the input curves, the same 
cycle was used for both types of brick. The cycle 
actually could be shortened for the light brick as 
shown on the curves. The following input data were 
obtained on the three walls from the 60th to 65th hour: 


Insulating firebrick (B.t.u.) 
11-in. firebrick —— — 
(B.t.u.) 


(Hr./B.t.u./sq. ft.) 9-in. 18-in. 
Input at 65 38,000 7250 6550 
Input at 60 30,800 5900 5400 
Difference 7,200 1350 1150 
Hourly rate 1,450 270 230 


(1941) 


loss becomes greater because it 
has more time in which to oper- 
ate. The storage of heat in thick walls also increases 
in importance because more time is given to approach 
the equilibrium condition. 

These curves, however, do not take into consideration 
the effect of residual heat left in the walls from a pre- 
vious firing. Such heat reduces the required heat- 
storage input somewhat, but it also increases the 
heat flow because a thermal head has been established 
between the outside wall and the surrounding air, and 
the heat flow becomes an active loss from the begin- 
ning of the cycle rather than being subjected to a 
time lag as shown in Fig. 4. 


Vil. Heat for Drying 

A point sometimes raised is that the high heat storage 
of a firebrick kiln wall is regained for use in drying the 
ware and therefore is not a loss. Although some heat 
is regained, it is expensive. In the first place, only a 
portion of the fuel burned in the kiln is absorbed by 
the walls and ware. A good share goes up the stack, 
and some of it is never fully utilized because of ineffi- 
cient combustion; from 35 to 50% and sometimes more 
is lost from these causes, depending on the type and 
length of cycle, the operating temperatures, and the 
efficiency of combustion. If the most favorable con- 
dition of a stack less of only 35% is considered, this 
means that of 100 B.t.u. introduced into the furnace 
to heat the walls only 65 B.t.u. are absorbed; the re- 
mainder goes up the stack. Of the 65 B.t.u., a cer- 
tain amount is lost due to heat flow during the firing 
period, and the remainder goes into the heat storage 
of the walls. Figure 4 shows that for the 11-in. 
crown only 30,200 B.t.u. out of a total of 53,000 
B.t.u. (or 57%) are retained in the brick. For 18- 
and 29-in. walls, the percentages would be approxi- 
mately 68 and 87%, respectively, for the specific 
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cycle studied. Thus at the start of the cooling cycle, 
for each 100 B.t.u. put into the furnace for the walls, 
the following number would be stored in the walls: 


Wall thickness (in.) Percentage of 65 B.t.u. B.t.u. stored 
11 57 37 
18 70 46 
29 87 57 


Of this total, only a certain portion will go back into 
the kiln during the cooling cycle for drying purposes 
because some heat is constantly flowing to the outside. 
The amount of heat that returns to the kiln depends on 
the percentage of thermal equilibrium in the wall at 
the start of this phase of operation and also on the 
characteristics of the cooling cycle. The longer the 
cooling period lasts the more opportunity there is for 
heat to be lost to the outside. An exact determination 
of the distribution of heat is difficult because it de- 
pends on a number of variables; a reasonable assump- 
tion, however, would be that only about 50% of the 
heat is returned to the kiln and the remainder is lost 
by heat flow to the outside If 37 to 57 B.t.u. are 
stored in the walls when cooling starts and if only one 
half is regained, then, of the 100 B.t.u. that were fired 
into the kiln expressly for the walls, only 19 to 29 
B.t.u. are useful for drying. 

Instead of using heavy walls solely to obtain heat 
for drying, it would apparently be more economical 
to obtain drying heat by efficient direct firing if the 
heat from the ware itself is not sufficient for this pur- 
pose. 


Vill. Kiln Design with Insulating Firebrick 

Figure 5 shows that walls with 9 to 13!/2 in. of in- 
sulating firebrick will give a high degree of thermal 
efficiency. Many kilns, some operating at tempera- 
tures up to 2750°F., have been so constructed. To 
obtain the maximum benefit of efficiency and life from 
such kilns, experience has pointed out certain definite 
rules to be followed. The more important of these 
are as follows: 

(1) Kiln temperatures should be investigated care- 
fully to insure the use of the correct type of insulating 
firebrick. If the brick is used beyond its temperature 
limit, it may be expected to show shrinkage. 

(2) Allowance should be made for certain parts of 
the kiln that are hotter than other parts, such as the 


walls and crown directly over the burners or grates. 
In such zones, a highes temperature type of insulating 
firebrick may Se necessary than in the remo‘nder of the 
kiln. 

(3) Firebrick should be used in al! iocations that 
are subject to physical punishment, such as the com- 
bustion chambers of coal-fired kilns and around doors. 

(4) All firebrick should be bonded into the insulat- 
ing firebrick to insure a solid construction. 

(5) Fuel-burning equipment and combustion cham- 
bers, bag walls, and flues should be designed on the 
basis of the reduced fuel input. Some adjustment and 
modification on a new design may be required after the 
initial firings are made in order to obtain the maximum 
improvement in results. 

(6) A catwalk should be constructed over the dome 
to prevent men from walking on the dome while it is 
hot (e.g., when measuring the subsidence of the ware 
through the well hole). 

(7) Skewbacks may be made of the same material 
as the crown, inasmuch as they are subjected to no 
more load than the brick in the crown. 

(8) If the kiln is located out of doors, it should be 
completely weatherproofed. One method of protect- 
ing the crown is to lay a course of red brick on top of 
the insulating firebrick and to slush cement grout 
over the brick; after several firings, a second slush coat- 
ing should be applied. Weatherproofing compounds 
are also satisfactory if they are renewed periodically. 

(9) Insulating firebrick should be laid with a good 
grade of air-setting, high-temperature mortar. The 
extra cost is compensated for by a tighter structure and 
longer life of the brick. The use of fire-clay or cement- 
sand-lime mortars will eventually result in loose joints 
with the possible necessity of relaying the brick. 
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RELATION BETWEEN AIR AND WATER PERMEABILITIES OF BUILDING BRICK* 


BY 


STULL AND PAUL V. JOHNSON 


ABSTRACT 


Air and water permeabilities were determined on specimens of five different series of 
brick. Under continuous flow, the air permeability was constant with time of flow, 
whereas the water permeability was not, inasmuch as it increased with time of flow for 


some brick and decreased for others. 


Whether the permeability increased or de- 


creased depended on the size of the mean effective capillary radius of the brick. The 
ratio of air-to-water permeability was not, inversely proportional to the viscosities of 
the two fluids in conformity to Poiseuille’s equation although the ratio approaches this 
proportion as the mean effective capillary size of the brick increases. 


I. Introduction 

During an investigation on the properties of the pore 
system in brick and their relation to frost action,! the 
air and water permeabilities were determined on speci- 
mens of five different series of brick. The air permea- 
bility of the brick was constant with respect to time of 
flow whereas the water permeability was not. Con- 
secutive determinations under continuous flow of water 
showed an increase in permeability for some brick; 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 1, 1941 
(Structural Clay Products Division). Received August 
25, 1941. 

1R. T. Stull and P. V. Johnson, ‘‘Properties of Pore 
System in Brick and Their Relation to Frost Action,” 
Jour. Research Nat. Bur. Standards, 25 [6] 711-30 (1940); 
Ceram. Abs., 20 [4] 94 (1941). 


for others, the rate decreased with time. In a total of 
45 brick, 16 exhibited an increase in water permeability 
with time; permeability was nearly constant in 1; 
and in 28, the permeability decreased with time of flow. 

Numerous investigators of fired clay products have 
reported decreasing water permeability with time, but 
data indicating an increase in permeabilities have not 
been recorded. 


ll. Water Permeability 


Water permeabilities determined under constant 
pressure at intervals of 5 or 10 minutes are shown plot- 
ted against time of flow in Figs. 1 to 5, inclusive. Each 
curve represents the water permeability of an individual 
brick, which is designated by its letter and number and 
also by its mean effective capillary radius,! r. The 
reading at zero time was made after sufficient water had 
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Fic. 1.—Change in water permeability with time of flow for brick of series F (stiff-mud clay). 
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Fic. 4.—Change in water permeability with time of flow for brick of series H (stiff-mud shale). 


passed through the brick to cover the upper surface to 
a depth of about 2 mm. 

All members of series F and G, except G 2, exhibited 
an increase in water permeability; G 2 and each 
specimen in series H, J, and K showed decreasing 
water permeability with the possible exception of H 5 
whose permeability is substantially constant. 

The causes of these changes in water permeability are 
not definitely known. Bartell? attributes a decline in 
water permeability of porcelain disks to progressive 
clogging by small particles mechanically broken off and 
carried into the pores by the water. Muskat also con- 
siders that air, dissolved in the water, may become en- 
trapped in the pores upon evolution and thus decrease 
the permeability. 

Progressive solution of the walls of the capillaries 
with consequent increase in their cross sections would 
explain the increasing permeability, but the specimens 
are not of such nature that solution would be probable. 

The mean effective capillary radii of those brick in 
which permeability increased under continuous flow are 


2F. E. Bartell, ‘‘Permeability of Porcelain and Copper 
Ferrocyanide Membranes,” Jour. Phys. Chem., 15, 659- 
74 (October, 1911); p. 664. 

3M. Muskat, Flow of Homogeneous Fluids Through 
Porous Media. McGraw-Hill Book Co., Inc., New York, 
N. Y., 1937. 


(1941) 


smaller than those in which water permeability de- 
creased. It would seem, however, that clogging of the 
pores by particles or by air would be more pronounced 
in those brick of smaller pores and would therefore cause 
a decrease rather than an increase in the permeability. 

The average size of the capillary radius of the brick 
appears to effect a separation between increase and de- 
crease in permeability under continuous flow. With 
the exception of one brick in which the permeability was 
nearly constant, all brick having mean capillary radii 
of less than 2 microns exhibited an increase in water 
permeability with time of flow; conversely, ail brick 
having mean capillary radii greater than 2 microns 
exhibited decrease in water permeability. 


Ill. Relation Between Air and Water Permeabilities 

According to Poiseuille’s equation, the ratio of the 
rate of flow of air to that of water through a porous 
medium would be inversely proportional to the viscosi- 
ties of the two fluids; therefore, when n’ and n are the 
respective viscosities of water and air, f is the rate of 
flow (permeability) of air and f’ is the rate of water; 


then 
n'/n = f/f’ = (f/f')/a = 1. 


Inasmuch as the water permeability of a brick changes 
continuously under continuous flow, it has no definite 
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Fic. 5.—Change in water permeability with time of flow for brick of series J and K; /eft, series J (dry-press clay); 
right, series K (dry-press clay). 


TABLE I 
RELATION BETWEEN RATIO OF AIR TO WATER 
PERMEABILITY AND CAPILLARY RADIUS FOR 
FIvE SERIES OF BRICK 


Average 
Series f/f’ (f/f')/a r(u) 
F 572 10.3 1.37 
G 481 8.7 1.64 
H 410 7.4 2.97 
K 184 3.¢ 3.28 
J 169 3.0 4.13 


permeability value and, therefore, the ratio of its air-to- 
water permeability is not a constant. As a means of 


comparison, however, the f/f’ and also the (f/f’)/a 
(a = 55.5) values were calculated for the average 
air permeability and the average initial water permea- 
bility for each of the five series of brick. These values, 
together with the corresponding mean effective capil- 
lary-radius values, are given in Table I. The data, 
though confined to rather narrow limits, indicate that 
f/f’ is decreasing toward 55.5 and (f/f’)/55.5 toward 
unity as r isincreasing. This suggests that there is some 
pore size where the ratio of the water permeability to 
that of air may be inversely proportional to the respec- 
tive viscosities of the two fluids. 
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INFRARED AS AN ANALYTICAL TOOL: DEHYDRATION OF SILICIC ACID 
DERIVED FROM FELDSPARS* 


By E. W. KogENIG 


ABSTRACT 


The application of infrared radiation to the evaporation and dehydration of silicic acid 
solutions derived from feldspars has been studied with the view of replacing the present 


water-bath evaporation and oven-dehydration procedures. 


An earlier study was made 


of the efficacy of single dehydrations of silicic acid from the standpoint of percentage re- 


covery of silica. 


Comparative data indicate that the proposed procedure is definitely 


superior in this respect to the one formerly used. 
A comparative time-study tabulation is included, which indicates that the proposed 


method is capable of reducing the analytical time to a material extent. 


The use of 


the method for the analyses of other silicates is mentioned briefly, and a hypothesis is 
advanced to explain the apparent departure from the previously accepted theory of the 


mechanics of the dehydration of silicic acid. 


|. Introduction 

The vulnerability to error of the com: \«.. routine 
determination of silica in acid-insoluble siitcates is 
greater than that of most any other constituent ordi- 
narily evaluated. Complete recovery is difficult, and 
the contamination of the silica by compounds co-pre- 
cipitated during the analytical process can reach a 
value of considerable consequence. True values for 
this constituent for this reason are often the result of 
a fortuitous compensation of errors. 

Efforts to eliminate or at least to lessen in quantity 
the loss in silica occasioned by incomplete recoveries 
are usually instrumental in increasing the contamination 
of the silica residue by foreign salts. This in turn re- 
quires an aftertreatment of the silica residue to deter- 
mine the actual extent of the adulteration, all of which 
make the present procedure extremely long. 

The silicate sample, in the ordinary course of analysis, 
is fused with an excess of an alkali carbonate, the fused 
mass is dissolved in a mineral acid, and the resultant 
solution of salts is evaporated to “‘bone dryness.” 
Solution of the soluble salts in a dilute mineral acid and 
filtration follow, and the filtrate is again evaporated to 
dryness. The residue at this point, which contains 
silica in minor quantities, the R,O; and RO groups as 
chlorides, and a great excess of alkali chlorides, is baked 
at a predetermined temperature for such a period as to 
insure complete dehydration of the silicic acid. This 
latter condition is difficult to attain, and some silica 
undoubtedly escapes as a soluble silicate because solu- 
bility equilibrium is probably reached before complete 
dehydration is accomplished. The soluble salts are 
again dissolved in a mineral acid, and the residue is 
collected and combined with that originally obtained. 
The residues are ignited to constant weight in platinum, 
the weight is recorded, and the true silica is obtained by 
volatilization of the silicon dioxide as SiF4 by evapora- 
tion with hydrofluoric acid. 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., March 31, 


1941 (General Session on Silicate Analysis). Received Inorganic Analysis, p. 721. John Wiley & Sons, New 
October 11, 1941. York. 929 pp. 
(1941) 447 


(1) Literature Review 

Much of the literature covering this dehydration 
treatment is controversial as to the optimum time- 
temperature cycle required to achieve the necessary 
insoluble state of the silica. As early as 1902, Hille- 
brand! recognized this fact, but he made no firm 
recommendations as to procedure except to warn 
against extremely high temperatures when magnesia is 
present because of the likelihood of the formation of 
acid-soluble magnesium silicate. Lehner and Truog? 
later expanded the earlier work to include the effect of 
foreign salts on the solubility of silica in a mineral acid. 
Many of their results were interesting but rather in- 
conclusive because of the difficulty experienced in ob- 
taining constant temperatures in the equipment at 
their disposal. One point which they expressed de- 
serves mention. 


There is no advantage in dehydrating for more than two 
hours or in carrying out the dehydration under reduced 
pressure. This indicates that the failure to recover all the 
silica in one dehydration is not due to insufficient dehydra- 
tion but to the great opportunity afforded by the large 
mass of silica for its direct solution during the acid treat- 
ment. 


With the exception. of Hawley,‘ who states that silica 
is soluble in hydrochloric acid in quantities directly 
proportional to the amount of acid used, later investiga- 
tors have more or less discounted the importance of 
such losses. 

For the actual dehydration, Hillebrand and Lundell® 
recommend 110°C. for one hour and indicate that higher 
temperatures are not too harmful except when work- 
ing with titaniferrous or ferruginous material or with 


F. Hillebrand, ‘Common Errors in Determination 
of Silica,’’ Jour. Amer. Chem. Soc., 24, 362-74 (1902). 

2 Victor Lehner and Emil Truog, ‘‘Quantitative Deter- 
mination of Silica,” zbid., 38, 1050-63 (1916). 

3 Ibid., p. 1059. 

4F. G. Hawley, ‘Accurate Silica Determination in 
wn Analysis,’’ Eng. Mining Jour., 103, 541-43 
(1917). 

5W. F. Hillebrand and G. E. F. Lundell, Applied 
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materials containing magnesia in an appreciable 
amount. They present data to show that unrecovered 
silica after two evaporations can amount to several 
milligrams and that high baking temperatures tend to 
contaminate the filtered silica with members of the RO; 
group. Groves® states that several milligrams of silica 
escape the initial evaporation, and he sets 130°C. as 
the maximum allowable temperature, whereas Sutton’ 
suggests 2.5 hours at 150°C. as the proper time-tem- 
perature cycle for materials containing as much as 
20% of alumina. Webster and Lyle® used perchloric 
acid to effect dehydration of silica in glasses, and re- 
coveries are of a high order by their procedure. Some 
difficulty, however, has been experienced with its use 
when working with feldspars or other silicates which 
have a high alumina content due to the formation of 
insoluble aluminum perchlorates (this has also been 
mentioned by Hillebrand and Lundell’). 


(2) Previous Laboratory Tests 

A study was made in 1934 in these laboratories of 
the efficacy of single dehydrations of silicic acid derived 
from feldspars. This investigation was conducted 
primarily to determine whether a definite ratio exists 
between recovered and unrecovered silica, and, if this 
proved to be the case, whether this ratio has the neces- 
sary degree of precision to be analytically useful. The 
initial decomposition in this work followed the con- 
ventional pattern, and determinations were made of the 
individual silica recoveries and of their accompanying 
nonvolatile residues. In all of the trials, the time- 
temperature cycle for the second dehydration treat- 
ment was controlled closely for one hour at 110°C. 
Some eighty successive determinations were made 


6 A. V. Groves, Silicate Analysis, p.49. Thomas Murby 
and Sons, London. 230 pp. 

7 André Sutton, ‘‘Exact Determination of Silica in Sands 
and Silicates,’’ Ing. Chim., 19, 32-48, 57-63 
(1935). 

8 P. A. Webster and A. K. Lyle, “Short Methods for 
Chemical Analysis of Glass,’’ Jour. Amer. Ceram. Soc., 23 
[8] 235-41 (1940). 
9W. F. Hillebrand and G. E. F. Lundell, loc. cit., p. 
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covering feldspars of widely varying chemical composi- 
tion. Table I indicates the results obtained on a repre- 
sentative portion of this series. 

These data show that (1) the silica which has escaped 
the initial recovery is essentially a constant of small 
numerical value regardless of the amount of silica 
originally present, (2) the nonvolatile residue obtained 
from the first silica recovery closely approximates in 
value that obtained for the second silica recovery, and 
(3) the greater portion of the nonvolatile residue is in- 
troduced by efforts made to complete the recovery of 
the silica by dehydrating a second time. 

It could therefore be assumed under normal con- 
ditions of procedure, that, the weight of the first silica 
residue plus the weight of its accompanying nonvolatile 
residue could be considered the true silica value without 
any great chance of error. The nonvolatile residue 
could then be recovered by conventional means and 
added to the original silica filtrate before the deter- 
mination of alumina and the alkaline earths. The 
latter procedure would prove applicable, however, only 
in those cases where a volumetric procedure for the 
determination of alumina was chosen because of the 
effect of the presence of the unrecovered silica on gravi- 
metric determinations of this constituent. Although 
the revised method had definite advantages over the 
more involved double-dehydration procedure, there was 
always the question in the mind of the analyst as to 
whether some nonanticipated abnormality of procedure 
might produce a low silica recovery without a like in- 
crease in the nonvolatile residue. This method was 
abandoned after a short period of use. 


(3) Use of Inverted Hot-Plate Evaporators 

The use of inverted hot-plate evaporators is not a 
new idea. Several applications have been described in 
the literature and a few have made special mention of 
their usefulness in silicate analyses. The experience in 
this laboratory with this type of equipment has been 
none too good when it was applied to the evaporation 
and dehydration of silicic acid solutions because the 
severe treatment invariably produced high nonvolatile 


TABLE I 
Ist 2nd 

1st nonvolatile Total 2nd nonvolatile Total 

Sample SiOz residue SiOz SiOz residue SiOz 
No. (mg.) (mg.) (mg.) (mg.) (mg.) (mg.) 
70* 665.8 0.8 666.6 0.8 1.4 666.6 

70 665.4 1.0 666.4 1.4 1.4 666.8 

70 665.2 1.2 666 . 4 1.6 6 666.8 

70 666.0 0.8 666.8 1.0 1.2 667 .0 
70 665.4 1.0 666.4 1.4 1.4 666.8 
99t 685.4 0.8 686.2 1.0 1.6 686 . 4 

99 685.6 1.0 686.6 1.0 1.4 686.6 
99 685.8 0.8 686.6 1.0 1.0 686.8 

99 685.6 1.0 686.6 1.2 1.4 686.8 
B919 697.4 1.0 698.4 1.4 1.2 698.8 
B922 640.0 0.8 640.8 1.0 1.2 641.0 
M4470 682.0 1:2 683 .2 1.0 1.2 683 .0 
M4472 662.0 0.8 662.8 1.0 1.4 663.0 
M4473 657.0 0.6 657 .6 0.8 1.2 657.8 
M4474 662.0 1.0 663.0 1.0 663.0 
M4490 729.2 1.2 730.4 1.2 1.2 730.4 


National Bureau of Standards recommended values: *666.6; 1686.6. 
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residues. No data are available, unfortunately, to show 
the ratio between recovered and unrecovered silica. 

With the introduction of the infrared lamp as a 
means of heat transfer in the automotive finishing 
industry, interest was aroused in the possibilities of the 
use of this mode of heat transfer for other purposes; 
among these were the drying of photographic films and 
plates and of printed matter, the baking of ‘‘soda 
crackers,” and others. Promising results were ob- 
tained practically in every case, and the time of drying 
or of baking was materially reduced in most applications. 
The experiments were conducted in this laboratory 
with the same considerations in mind. 


Il. Procedure 

The procedure used in the current work is relatively 
simple: a 0.5-gm. portion of the prepared feldspar 
sample is intimately mixed with 0.7 gm. of anhydrous 
NazCO; by grinding in an agate mortar. The admix- 
ture is quantitatively transferred to a regular form 75- 
ml. platinum dish, covered, and heated at the highest 
temperature of a blast burner until a ‘‘glass-clear”’ 
fusion is obtained; this requires not more than three 
minutes (continued heating is disadvantageous be- 
cause a more complex, less soluble, glass is formed on 
heating after the solution of the sample in the flux has 
been obtained). The fused mass is brought into solu- 
tion with a minimum of dilute HCl; this amount must 
be determined by trial (no hard and fast rules can be 
laid down for this treatment), and the solution of the 
sample should require not more than ten minutes. 

The platinum dish containing the sample solution is 
placed on the water bath and allowed to digest for 
about 10 minutes to evolve dissolved gases, and the 
infrared bulb is swung into position over the dish. 


A GE R40 110-volt 260-watt internally coated bulb was 
used in the latter stages of this investigation with good re- 
sults; this bulb replaced the diathermy bulb with the 
Alzak aluminum reflector which was originally used. The 
distance between the bottom of the lamp and the top of the 
dish should be approximately 11/, in. 


Evaporation of the solution proceeds rapidly without 
further attention. When the residue is dry, the dish is 
moved to the surface of the water bath, and the heat- 
ing under the lamp is continued until no more NH,Cl 
fumes are evolved when a stirring rod wetted with 
NH,OH is passed over the dish. The dehydration can 
be completed over water, but the process is relatively 
slow. Dehydration with the dish resting on a non- 
conducting surface, such as asbestos or transite, is con- 
ducive to the production of high nonvolatile residues. 

The residue is cooled and is drenched with HCl, and 
the analysis is completed in the usual manner; the 
filtrate is reserved for the further separations custom- 
ary to silicate analyses. 

As mentioned before, the main objective in this 
study was to determine whether a saving in analytical 
time could be accomplished by the use of this equip- 
ment. That this objective was reached is shown in 
Table II. The operations preliminary to the actual 
evaporation and dehydration in either case were iden- 
tical. 
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TABLE II 
PRESENT PROCEDURE 


Double dehydration with intervening filtration 
H 


r. 


lst evaporation 2.66 
2nd 2.50 
Dehydration 1.00 
Total 6.16 


PROPOSED PROCEDURE 


Single evaporation and dehydration with infrared bulb 


Hr. 
Evaporation 0.90 
Dehydration 0.50 
Total 1.40 


Rate of evaporation of silicic acid solutions 


Vol. (ml.) Bath alone (hr.) Bath and lamp (hr.) 
25 2.25 0.75 
35 2.66 0.90 
50 3.25 1.25 


The most surprising results obtained in this study 
were found not in the anticipated saving of analytical 
time but in the fact that complete recovery of silica is 
apparently accomplished by one evaporation and de- 
hydration under the infrared bulb. A section of the 
tabular data illustrating this point is shown in Table 
ITI. 


TABLE III 
Uncorrected Nonvolatile True 
silica residue silica Deviation 

Sample (mg.) (mg.) (mg.) (mg.) 

667.4 1.0 666.4 —0. 

70 667.4 1.0 666.4 — .2 

70 667 .6 1.2 666.4 — .2 

70 667 .2 0.4 666.8 + .2 

70 668.0 t.2 666.8 + .2 

99F 687.8 1.2 686.6 .0 

99 688.0 1.2 686.8 + .2 

99 687.8 1.2 686.8 <0 


National Bureau of Standards recommended value: 


*666.6; 7686.6. 


It will be noted that the initial weight of silica plus 
its nonvolatile residue in practically every case is well 
in excess of the true silica value (compare with Table 
I), acondition not found in the use of the earlier method, 
and that the nonvolatile residues are not excessive. 
As further confirmation of the absence of silica in the 
filtrate, methods were used which involved the colori- 
metric determination of silica. A negative reaction was 
obtained in every case. 


Ill. Discussion of Results 

The author has no definite explanation for the dif- 
ference in results obtained by the use of the two meth- 
ods for the dehydration of silicic acid derived from feld- 
spars. A hypothesis has been advanced, based on the 
opacity of quartz to all radiations above 7000 ‘A‘* and 
on the relative transmission and absorption of certain 
portions of the spectrum by water. No analytical 
data are available to prove this theory, but all evidence 
points to the fact that the main advantage of the pres- 
ent equipment over the inverted hot-plate heater lies 
in the fact that the emission spectrum of the present 
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equipment is confined to the 5500 to 16,000 ‘A’ portion 
of the spectrum, whereas with the older type of heater, 
the greater portion of the heat transmission is in the 
region above 20,000 ‘A’. If it is assumed that silicic 
acid in its various forms behaves in a manner similar to 
quartz, that is, opaque to all radiations above 7000 ‘A’, 
either method might prove equally efficacious insofar 
as the dehydration of silicic acid is concerned. If the 
further assumption is made that the salts and solutions 
of salts surrounding the individual particles of silica 
show the same transmission and absorption as does wa- 
ter, the answer to the lower nonvolatile-residue values 
obtained by the proposed procedure is realized, the pre- 
ponderance of plus 20,000 ‘A’ radiation being instru- 
mental to produce the high nonvolatile residues men- 
tioned before when the ordinary inverted hot plate is 
used. This might be analogous to the effect of ‘‘over- 
baking”’ in the orthodox procedure. 

As further evidence of the fact that none, or practi- 
cally none, of the nonvolatile residue is produced under 
this evaporation and dehydration treatment, several 
trials were conducted in which the sample was fused 
with an excessive amount of the alkali flux and the floc- 
culant silica so formed was filtered off after the solution 
of the fused mass in hydrochloric acid and before evapo- 
ration and dehydration took place. The residues were 
ignited, and the nonvolatile residues were recovered; 
in every case, values were found for this contaminant 
which closely approximated those found after evapora- 
tion and dehydration of the solution as in the described 
procedure. When the filtrates from this separation of 
the flocculant silica were evaporated and the remaining 
silica was dehydrated and the residues were ignited, 
values of from 0.1 to 0.2 mg. of nonvolatile residue were 
found. 


IV. Use of Method for Analysis of Materials 
Other Than Feldspar 


The use of the method in the analyses of other ceramic 
raw materials and products has been attempted. Sili- 
cates, which are free (or practically free) of magnesia, 
react in a manner similar to feldspar; these include 
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glass sands, potters’ flints, nepheline syenite, aplite, 
china clays, and others Glasses, limestone, and other 
magnesia-bearing silicates show the same low recoveries 
by the proposed method as are obtained by single 
evaporations by the orthodox procedure. 


V Other Applications 


The equipment has proved almost indispensable for 
the drying and charring of filter papers before ignition. 
This is particularly true in the case of silica residues 
when used in conjunction with a hot plate; the paper 
chars quickly leaving a white residue for the final igni- 
tion. Loss of the finer silica particles by drafts caused by 
ignition of the paper is thereby avoided. The charring 
of organic residues, such as cupferron precipitates, 
proceeds without the usual spattering and danger of 
loss if the lamp is used before the final ignition. The 
equipment may also be used in drying large quantities 
of sands, feldspars, clays, and micas. 


VI. Summary 

The use of infrared as a means of heat transfer for the 
evaporation and dehydration of silicic acid solutions 
derived from feldspars offers certain advantages over 
the procedure commonly used for this purpose. Com- 
plete recoveries apparently are accomplished without 
the necessity of a second dehydration treatment, and 
the time required for the analysis is materially reduced 
without sacrificing analytical accuracy. Equipment 
cost is nominal. 

The use of the method for the determination of silica 
in materials other than feldspar is mentioned briefly, 
and the use of this mode of heat transfer for certain 
other applications is suggested. 
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RESEARCH PROBLEMS IN AN ARCHEOLOGICAL CERAMIC LABORATORY* 


By FREDERICK R. MATSON 


ABSTRACT 


Pottery fragments found in archeological excavations may be used (1) to study ceramic 
shapes and decorations, (2) to date other discovered materials, and (3! to survey cultural 


changes. 
use in reconstructing the past. 


A technical analysis of the bodies and glazes will also yield information of 
The work that has been done in this field is discussed. 


There are many other problems that ceramists with archeological interests might in- 


vestigate. 


|. Introduction 

The ceramic fragments found by an archeologist are 
usually one of the most informative groups of materials 
he can use in trying to reconstruct the civilizations of 
the past. At almost every place where man established 
a home, he manufactured pottery. The vessels them- 
selves were often fragile and easily broken, but the re- 
sulting fragments, potsherds, were “‘potentially im- 
mortal.’’ From a study of these fragments, it is possi- 
ble to reconstruct the original shapes and to become 
familiar with the decorative elements used in the 
painted, stamped, or incised designs. 

Sherds occur through all of the occupational debris 
in sufficient quantities to correlate the changes they 
show in pottery styles with the architectural remains, 
stone, and metalwork that are found at the same level 
in the excavation, and they may be used to date these 
materials relatively when inscriptions or coins are not 
discovered. After such associations have been estab- 
lished, they may also be used to determine which levels 
in nearby sites were contemporaneous. 

It is usually safe to assume that most of the pottery 
found at a site was made there or nearby, although a 
few sherds might represent containers of trade items re- 
ceived from other regions. When a conqueror sub- 
dued a town or when a group abandoned a site because 
of drought, crop failure, or plague, the ceramic record 
would be left. 

The contents of cemeteries may also be useful. Even 
though the family of the deceased might be too poor to 
bury jewelry or other treasures with him, bowls con- 
taining food would at least be left for his use on the 
dark voyage of faith. In the richer graves were placed 
many of the finer pieces of pottery that are now in our 
museums documenting the history of ceramics. 


ll. Design and Decoration Interpretations 

The plastic nature of clay makes it an especially 
sensitive medium of expression, one in which foreign 
influences, changes in style, and the development of new 
uses for ceramic products are quickly and often un- 
consciously reflected. The role of the individual artist 
is of far less importance in effecting changes in shape and 
decoration than has often been suggested because cul- 
tural tradition repels or stifles the nonconformist. 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 2, 1941 
(Art Division). Received July 3, 1941. 
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Innovations in ceramic products are often important 
clues that may lead to a better understanding of the life 
of the people who made them. To maintain a balanced 
viewpoint, he ~ever, the interpretation of these changes 
must be weighted by what knowledge is available about 
other aspects of the civilization. The appearance of 
pottery shapes that are clearly imitations of metal 
vessels, for example, may be taken as evidence that 
there were some copper or bronze containers in use 
even though none were found in the excavations, be- 
cause the tendency to make cheap imitations of ex- 
pensive objects is not a recent development. Im- 
pressed or painted decorations on bowls and jars may 
furnish a clue to the type of basketry and textile 
weaves in use. The animals and plants familiar to the 
potters or the artistic relationships between the people 
and those of other regions can be observed in the de- 
signs. There is a vast field of study in ceramic decora- 
tion from which data are obtained that add to the knowl- 
edge concerning the people who made the pottery, 
their place of origin, and their interrelationships 
through commerce and, perhaps, through war with other 
men. 


lll. Ceramic Data Interpretations 

There are questions, however, which arise in the 
study of whole vessels and sherds, that an analysis of 
shape and decoration cannot answer. Was all of the 
pottery made locally at the site or are some sherds, 
which have a different “feel,” the remnants of imported 
vessels? Are all of the red, buff, gray, and black sherds 
found in an excavation made of the same materials? 
What is the significance of the color differences? Is 
a slip present on certain pieces? To what tempera- 
ture was the pottery fired? Were pieces made by hand 
or on the wheel? 

Archeologists realize that a knowledge of the prop- 
erties, the place of origin, and the degree of purifica- 
tion of the clays used, the manner in which the vessels 
were made and fired, the nature of the pigments and 
glazes employed in the decoration together with their 
provenance and technique of application, and the 
effects of weathering are factors that must be consid- 
ered if the ancient pottery is to yield all of the historical 
information of which it is capable. 

In some archeological publications there are now re- 
corded such items as color, hardness, texture, purity of 
the clay, and a glossary of the technical terms used. 
There has been little consistency in the color termi- 
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nology, and the description of the other items is on 
a subjective basis. Such terms as “hard-fired’”’ and 
“‘poorly baked” have been used incorrectly by authors 
when they had no knowledge of the thermal behavior 
of the clays used, thus providing further sources of 
quotable misinformation. 

An important advance toward standardization of the 
objective description of pottery by the field arche- 
ologist was made in the publication of ‘Standards of 
Pottery Description” by March.! Among other things, 
he suggests standards for the recording of color, hard- 
ness, surface reflectance, and types of crazing that are 
sufficiently accurate for archeological purposes and 
yet do not require elaborate equipment or specialized 
training in order to use them. 

Quantitative chemical analyses of body compositions 
have limited usefulness because the proportions and 
purity of the materials vary to a considerable degree.” 
Petrographic studies of thin sections have given more 
information because they reveal the minerals that were 
present in the clay and thus help to determine the re- 
gion from which the clay came and the degree to which 
it had been purified or tempered. 

The index of refraction of glazes indicates consist- 
ency of compositions, but spectrographic analyses and 
microchemical tests should also be made. 

It is hardly necessary to point out that a large amount 
of material should first be examined with a binocular 
microscope for preliminary sorting into textural and 
mineralogical types. Adequate samples of each group 
may then be selected for thin sectioning. Raw clays, 
obtained at or near the site where the pottery was 
found, also furnish important information. 

Many of the papers published on technical and 
archeological pottery problems have been important 
contributions to the history of ceramics. Other re- 
ports, unfortunately, have not been useful because of 
at least one of the following reasons: (1) The tech- 
nical report on the specimens examined does not con- 
tain sufficient archeological data to enable the reader 
to identify the test ¢° ‘es accurately with respect to 
their provenance. This information is essential if the 
material is to be used for comparative purposes. (2) 
Information is seldom published about the manner of 
sampling or the degree of consistency in the materials 
from which the test pieces were selected. Average re- 
sults are often reported with no statement as to the 
number of pieces analyzed or the range in deter- 
mined values. As primitive ceramics were made from 
materials that were not always of the same degree 
of purity and as the manner in which the amounts were 
proportioned could hardly be called accurate, it is 


1 Benjamin March, “Standards of Pottery Description, 
with an Introductory Essay by Carl E. Guthe,”’ Occasional 
Contributions from Museum of Anthropology of Univ. of 
Michigan, No. 3, Ann Arbor, 1934. 55 pp. 

2A summary of much of the technical literature on 
ancient ceramics, particularly the chemical analyses, can 
be found in J. R. Partington, Origins and Development of 
Applied Chemistry, Longmans, Green, and Co., London, 
1935; 597 pp. This book must be used with caution 
because, although it is a compendium of a tremendous 
amount of material and as such is most useful, it does not 
contain a critical evaluation of the references given. 
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important to consider the representativeness of the 
results before basing conclusions on them. (3) The 
report prepared by the chemist or ceramic technologist 
is abstracted or incorporated in the paper dealing with 
the pottery in such a way that the limiting conditions 
under which the technological conclusions are valid are 
not clear and may lead the reader to false assumptions. 
The way in which such tests were made is often omitted. 
(4) The technical report may be appended to the arch- 
eological manuscript or published separately with no 
attempt to interpret the data from a cultural viewpoint. 
Unless the information is helpful in understanding the 
pottery in relation to other aspects of the life of a‘ 
people there may not be much point in having the work 
done. (5) The criticism that insufficient use is made of 
comparative material should possibly be added to this 
list, although this is hardly fair because at the present 
time little useful comparative material is available.” 


IV. Reports of Technical Researches 

Considerable technological ceramic research has been 
done during the past six years with materials from many 
parts of the world. By far the best publication that 
has appeared, one that might almost be termed the 
bible of this field, is that by Shepard.* After present- 
ing a thorough discussion of the methods of technologi- 
cal analysis applicable to archeological materials and 
suggesting a group of descriptive pottery standards for 
the field worker, Shepard reports on her study of modern 
pueblo pottery making and presents in detail the results 
of her microscopic, chemical, and physical analyses of 
the pottery from Pecos, New Mexico. She was able 
to demonstrate that many of the ceramic types that the 
excavators of Pecos had thought were of local manufac- 
ture were actually imported from other areas which she 
identified. The relative amounts of local and imported 
pottery used at Pecos during different periods in its 
history are indicative of the economic position of the 
town and of its trade connections with other communi- 
ties. Without the technological analysis of the pot- 
tery, not only would the ceramic history of the site 
have been incorrect (for none of the sherds were recog- 
nized megascopically as having been imported), but the 
general archeological conclusions regarding the posi- 
tion of Pecos in the Southwest would have been incom- 
plete. 

Other technological studies of North and Central 
American ceramics have dealt with the identification and 
provenance of the tempering materials, the determina- 
tion of firing temperatures, methods of construction, 
and descriptive standards and terminology. It is 
interesting to note that the American Indian potter 
often added coarse tempering material to the clay even 
when it was unnecessary from the standpoint of shrink- 
age control or plastic strength. In parts of the south- 
eastern United States, apparently white materials were 
preferred for use as aplastic. The force of cultural 
tradition in the inheritance of processes of manufacture 

’ Anna O. Shepard, ‘‘Technology of Pecos Pottery,” 
part 2 of A. V. Kidder and A. O. Shepard, ‘‘The Pottery 
of Pecos, II,” Papers of Southwestern Expedition, Dept. of 


Archaeology, Phillips Academy, Andover, Mass., 2 [7] 389- 
587 (1936). 


Vol. 20, No. 12 


© 


Research Problems in an Archeological Ceramic Laboratory 


and in the selection of materials is apparent in such 
pottery. Evidently the Indian women did not ques- 
tion the methods of the past or try to improve them; 
they even used these methods after they had moved to 
other regions where the raw materials were somewhat 
different. This is illustrated by a site in central 
Michigan. The sherds there contain large amounts of 
rock fragments that are 2 mm. or more in diameter, 
which were derived from weathered granitic schists. 
Because the clays near the site were very sandy, they 
did not require the addition of tempering material. 
The potters were probably aware of this for they 
made pipes from the same clay without the addition of 
aplastic. 

There is much work yet to be done in studying the 
distribution, types, size, and amounts of tempering 
material in American Indian pottery and in the corre- 
lation of these data with the clays used, the firing tem- 
peratures, and the kind of culture in which each ware 
occurred, 

Alfred Lucas of the staff of the Cairo Museum has 
done outstanding work in identifying the materials 
used in the arts and crafts of Egypt and in reconstruct- 
ing the techniques employed,‘ but he has not published 
much information concerning the cultural implications 
of his analyses. 

There is some technological work being done with 
sherds from many regions, but there would be no point 
in attempting to summarize these studies here. One 
other book might be mentioned, that of Hetherington,*® 
who has made an intensive study of the Chinese glazes 
and has explained in simple terms the role of copper, 
iron, and other materials in the production of the 
beautiful Chinese porcelains. After more studies of 
this type have been made and further archeological 
ceramic data are available, it will be possible to treat 
in greater detail the history of ceramics in its cultural 
and historical setting. 


V. Research Centers 
At the present time, there are only three laboratories 


4 Alfred Lucas, Ancient Egyptian Materials and Indus- 
tries, 2nd ed., revised. Ed. Arnold & Co., London, 1934. 

5 A. L. Hetherington, Chinese Ceramic Glazes, 2nd ed. 
Cambridge, England, 1937. 76 pp. 
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in the United States where considerable research is being 
done on the technical study of ancient pottery. 
Miss Shepard is working at Boulder, Colorado, under 
the auspices of the Carnegie Institution of Washington 
and is making detailed studies of certain southwestern 
United States and Central American pottery. At the 
University Museum, University of Pennsylvania, 
Vladimir J. Fewkes is working on problems dealing 
with methods of construction and terminology and with 
neolithic pottery of southeastern Europe. At the 
Museum of Anthropology of the University of Michi- 
gan, the emphasis is placed on petrographic and physi- 
cal studies of pottery from the eastern United States, 
Mesopotamia, and Syria. 


VI. Conclusions 

It is apparent that the best results can be obtained 
in archeological ceramic research only when the arche- 
ologist and the ceramist work closely together. This is 
an interesting field open to those who wish to combine 
technical ceramic training with that in archeology. 

The aims of such studies have been well summarized 
by Shepard who says, 

The immediate purposes of a ceramic technological 
investigation are to identify materials and locate their 
sources, to study the indications of workmanship, and to 
describe properties by reference to exact, impersonal stand- 
ards. There are two ultimate aims in the interpretation 
of technological data. The first is to trace the history of 
the potter’s craft, the second is to recover more accurately 
and in greater detail than is possible by other methods the 


evidence which pottery preserves of cultural development, 
contacts, and influences. 


Archeological research can be greatly aided through 
such work, but only when it is remembered that a vari- 
able is always present, namely, thé human element. 
Each type of ware was made by several potters who 
differed one from the other in skill, carefulness, family 
needs, and temperament. 


MuseuM OF ANTHROPOLOGY 
UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 


6 A. V. Kidder and A. O. Shepard, loc. cit., p. 389. 


Your Cooperation Through 
THE AMERICAN CERAMIC SOCIETY 


To live and advance one must mingle and seek cooperation with men of 


similar vocations and avocations. 


There must be an organized, orderly, and democratic program of cooperation. 

Such an agency must have working tools, such as meetings and publications. 

Your profits will increase as the strength of your American Ceramic Society 
increases through Meeting programs and Membership support. 


(1941) 
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CERAMIC HISTORY 


ALEXANDER SILVERMAN 


Alexander Silverman was born on a rainy wash-day, 
Monday, May 2, 1881, to a dry-goods merchant, Philip 
Silverman, and his wife, Hannah Schamberg, who was con- 
stantly in the business with him. The father’s father, 
Henry, was also a merchant. These two account for 
Alex’s businesslike habits. The mother’s father, Alexander 
Schamberg, was an accomplished violinist, and his mother’s 
sister Nettie played and taught both violin and piano. So 
we account for Alex’s musical interest. 

The mother’s other sister, Regina, was a teacher of Ger- 
man, which she taught to Alex and his two sisters; she, 
also, was instrumental in their learning French as children. 
Hence Alex’s command of languages. 

It was Aunt Regina who took Alex to William Jacob 
Holland, chancellor of the old Western University of Penn- 
sylvania (now University of Pittsburgh) in the spring of 
1897 to see if he could enter in the fall, though he had spent 
only one year in Central High School in Pittsburgh. 
Through special tutoring that summer, he gained admis- 
sion, enrolling under Francis Clifford Phillips, an inter- 
national authority on the chemistry of petroleum and 
natural gas. 

Professor Phillips, whom Alex assisted in his senior year, 
had at times served as a consultant to some of the glass 
manufacturers in Pittsburgh. When Alex was graduated 
in 1902 with second honors in science, his professor sent 
him to the Macbeth-Evans Glass Company in Charleroi; 
only six other chemists were employed in the American 
glass industry at that time, so Alex was a ‘‘pioneer.”’ 

The first problem presented to Alex was the reproduc- 
tion of alabaster glass; the process of its manufacture had 
been lost about 1880, although the glass had been made 
since around 1600. Opal glasses transmitted an orange or 
fiery light which made illumination with Edison carbon- 
filament lamps (before the day of the tungsten lamp) too 
yellow. George A. Macbeth had unearthed some old ala- 
baster glass and had found that it was free from opales- 
cence. He immediately realized its usefulness. As Alex 
states, ‘‘The analysis showed considerable alumina, so I 
used the hydrated oxide. The glass was horrible. It 
looked like curdled milk. Knowing that salt vaporized at 
high temperatures, I added it to the batch and, Eureka! 
alabaster was reborn. As far as I know, I was the first 
to introduce alumina as such into a glass batch. Perhaps 
I was also the first to use salt.” 

Later, Alex learned that salts dissolved in water, ionized, 
and precipitated colloids. By analogy, he advanced the 
theory of dissolved electrolytes acting similarly in glass 
and accounted for the influence of salt in alabaster melts. 
Alex also dug up analyses of old LeBlanc soda ash and 
of pearl ash and found chlorides and sulfates in all of 
these. 

About 1880, the Semet-Solvay or ammonia-soda proc- 
ess for soda-ash manufacture replaced the old LeBlanc 
method, and the purification of pearl ash improved. With- 
out the contaminating chlorides and sulfates, opal glasses 


resulted and the art of making alabaster glass was lost. 
Alex rediscovered it and, in addition, made improvements 
and effected economies in silvering, for the Macbeth-Evans 
Glass Company made enormous quantities of hollow re- 
flectors. At the end of about a year and a half, Alex, who 
had already received one raise, felt he might have another. 
When he asked Mr. Macbeth, he was dismissed. It has 
been said that the Company was ‘‘in the red’’ at the time 
when alabaster manufacture was revived by Alex, but that 
in the eight years which followed his dismissal they cleared 
a million dollars. 

Having lost his position with nothing in view but less 
remunerative steelworks jobs, Alex wanted to desert 
chemistry for music, for he held a diploma as “‘teacher of 
violin,” but his father dissuaded him by saying, ‘‘Perhaps 
you do not know enough chemistry. Go and study some 
more.’’ Following this advice, Alex went to Cornell Uni- 
versity for a year. In the fall of 1905, he was appointed 
instructor in chemistry at the University of Pittsburgh, 
where he has been teaching ever since. 

In 1908, Alex was called into his first consulting service 
by the Gill Brothers Company of Steubenville, Ohio, 
which he served for many years. (It we: also in 1908 that 
Alex and Elrose Reizenstein were married.) Alex’s work at 
this Company led to the perfection of a brilliant type of 
selenium ruby glass for signal lenses. Later, in another 
consulting capacity, he developed a selenium amber for 
lead glasses which was the first on the American market 
and perhaps the first lead selenium amber ever produced. 
He has produced numerous new effects for his various cli- 
ents and has served them constantly toward the perfection 
of their products and the development of unusual glasses 
to meet special specifications. His forte is the field of opal 
and alabaster glass, although his collection of small speci- 
mens of various glasses produced from time to time would, 
if properly assembled, yield practically a complete spec- 
trum of color. 


Honors and Awards 


In 1930, the University of Pittsburgh conferred on 
Alexander Silverman the honorary degree of Doctor of 
Science. 

It was also in 1930 that Professor Silverman completed 
twenty-five years of service at the University of Pittsburgh. 
On that occasion, several hundred faculty members, 
alumni, and friends, among them leaders in the fields of 
chemistry and ceramics, attended the alumni anniversary 
dinner held in his honor. At this time, a portrait of Pro- 
fessor Silverman, painted by Ellis M. Silvette, was pre- 
sented to the University. The portrait presentation ad- 
dress was made by the late William Jacob Holland, then 
director of the Carnegie Museum (and the chancellor of 
the University of Pittsburgh when Alexander Silverman 
was a student there). 

In 1936, the honorary degree of Doctor of Science was 
conferred on Professor Silverman by Alfred University. 
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Mental Hazards 
On Life’s Run 
Are Hurdled Only by Those 


Trained to Speed and to Leap Mentally. 


They Are Taken 
Swiftly, Certainly, and Enjoyably 
by Those Who Continually 
Study, Think, and Practice 
with Others. 


THE AMERICAN CERAMIC SOY, 
Is the Ceramist’s [raining Opportunity 


All dues are deductible under provisions of Federal Income Tax Law. 


Paid Membership Record 


| Date of Record 5 Deferred | Subscriptions | Monthly 
| December 20, 1940 1995 260 25 574 220 3074 
January 20, 1941 2007 262 27 594 220 3110 
March 10, 1941 2023 257 26 620 220 3146 
April 21, 1941 1794 247 47 563 220 2871 
May 21, 1941 1839 47 580 | 220 | 2935 
| June 21, 1941 1875 249 | 45 584 220 2973 
| July 21, 1941 1898 | | | 3002 
August 21,1941 1935 253 | 45 | 220 3043 
September 21,1941 | 1963 254 | 43 592 | 220 3072 
October 21, 1941 | | a | om | 
November 21,1941 | 2013 236 | 39 220 3138 
[1950 | 259 | +26 220 3022 
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NORTON 
RESEARCH 


heredient Number One (a Longer lived 


7 
| 


FIRING LINE NEWS 


increases in kiln capacity have 
frequently been measured as 


THE 
LONGEST-LIVED 


—up to 500%, an average 
of 200%, in electrical 


FOR 


Two basic Norton ingredients 
help you get refractory prod- 
ucts that combine in the high- 
est possible degree, the complex 
of properties you need — 
strength, correct porosity, re- 
sistance to extremes and varia- 
tions of heat, to slag, oxidation, 
and other operating hazards. 


One of these two ingredients 
is the electric-furnace-fused 
grains, among the hardest sub- 
stances known to man, that 
are common to all Norton 
products. These grains may be 
silicon carbide, fused alumina 
or fused magnesia, depending 
on the conditions you must 
meet — but all come from the 
heart of electric furnaces. 


The other fundamental in- 
gredient, mixed with the elec- 
trically fused grains and the 
varying bonds, is Norton 
brains. Long-experienced field 
and laboratory minds deter- 
mine the proper mix and skipe 
for the closest fulfillment of all 
your requirements. 


The most refractory sub- 
stances known, plus A-1 field 
and laboratory research, are 
Norton’s contributions to your 
refractory problems. 


Wavy Muffie Plates Mean 
Dropping Cost Curves 


The corrugated design of 
ALUNDUM muffle plates for 


tunnel kilns means 


— greatly increased radiat- 
ing surface. 

—very thin cross-section, 
without loss of strength or 
stability. 

Thinness and increased radia- 
tion add up to greater kiln 
efficiency — more B. T. U.’s 
passed through to the products 
being fired. 


CRYSTOLON Batts up 
Klin Capacity 60 —- 500% 


By substituting open setting . 


with strong, thin CRYSTO- 
LON batts, for kiln settings, 


porcelain firing. 


—often 60% in firing of 
chinaware. 


The reason for this increase 
is the extraordinary strength 
of CRYSTOLON batts, per- 
mitting very thin cross section. 


Where Thermal and Chemical 
Punishment Is Worst — Long-lived 
ALUNDUM Burner Blocks 


Most indifferent to chemical 
conditions of all super-refrac- 
tory materials, fused alumina 
is ideally suited for use in 
burner blocks. There, under 
continuous flames of terrific 
heat, ALUNDUM material 
keeps on the job without soften- 
ing, spalling, deformation, long 
after blocks of other materials 
would have to be discarded. 

To meet widely-differing cus- 
tomer needs, in shape, depth 
and design of burner block 
openings — Norton engineers’ 
many years varied experience 
are at your service. 


Used for 4 Years — Muffle O.K. for New Furnace 


Tough on our sales department — but ALUNDUM muffles stand up 
so long that when a customer recently built a new enameling furnace, he 
found the ALUNDUM muffle of a dismantled furnace was good enough 
to be transferred. Four years’ constant use hadn’t spalled, softened or 


cracked the muffle tiles. 


Such service means much in low, long-term refractory costs—and even 
more in prevention of interruptions, down-time and spoiled products. 


Refractory Shapes and Cements of CRYSTOLON (silicon carbide), 
ALUNDUM (fused alumina), and fused Magnesia Grains 


NORTON COMPANY, WORCESTER, MASS. 
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MERRY CHRISTMAS 


and 


A PROSPEROUS 
NEW YEAR 


American Ceramic Saciely 
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On March 20, 1941, the Pittsburgh Section of the Ameri- 
can Chemical Society presented to him the Pittsburgh 
Award for distinguished achievements. 


Publications 


“Carbon Dioxide in Air of Allegheny Schools,’ Proc. 
Engrs. Soc. West Penn., 19, 772 (1903). 

“The Chemist and the Glass Manufacturer,’’ Trans. 
Amer. Ceram. Soc., 12, 186-95 (1910); also in Chem. Engr. 
(1911). 

“Depression of Freezing Point by Vinegars as Check on 
Their Chemical Composition,” Jour. Ind. Eng. Chem., 3, 
173 (1911); translated and reprinted in Chem.-Ztg., 35 
(Jan. 12, 1911). 

“Glass Formulas, a Criticism,”’ Jour. Ind. Eng. Chem., 4, 
818 (1912); abstracted in reports of Eighth International 
Congress of Applied Chemistry; translated and reprinted 
in Chem.-Ztg., 36 (Sept. 19, 1912) and Sprechsaal, 45 (Nov. 
7, 1912). 

“Glass Miscellanies: Notes,’’ Trans. Amer. Ceram. Soc., 
16, 547-50 (1914). 

“Protein Charts,’’ Jour. Ind. Eng. Chem., 7, 583 (1915). 

“Use of Barium Compounds in Glass,’’ Jour. Soc. Chem. 
Ind., 34, 399 (1915). 

(With P. D. Neckerman), ‘‘Silvering of Glass,’’ Trans. 
Amer. Ceram. Soc., 17, 505-19 (1915). 

“Stones in Glass: Another Possible Cause,” ibid., 18, 
544 (1916). 

“Similarity between Aqueous and Vitreous Solutions,”’ 
Jour. Ind. Eng. Chem., 9, 33 (1917). 

Illuminator for Microscopes” (first paper), ibid., 
p. 971. 

(With R. M. Howe), ‘‘Deposition of Silver Films on 
Glass,”’ ibid., p. 1032. 

“Alabaster Glass, History and Composition, 
Amer. Ceram. Soc., 1 [4] 247-61 (1918). 

“A Survey of High-School Chemistry in Pa.,’’ Science, 
48, 179 (1918). 

Method of Microscope Illumination’ (second 
paper), Chem. & Met. Eng., 19, 508 (1918). 

“New Illuminator for Microscopes’ (second paper), 
Jour. Ind. Eng. Chem., 10, 1013 (1918). 

“Francis C. Phillips,’’ Science, 41, 455 (1920); also in 
Jour. Ind. Eng. Chem., 12, 399 (1920). 

“Importance of Analysis in Purchasing Raw Materials 
for Glass Industry,’’ Jour. Amer. Ceram. Soc., 3 [1] 26-34 
(1920). 

“‘New Microscope Illuminator,”’ Trans. Faraday Soc., 16 
[Part I] 98 (1920); reprinted in Jour. Roy. Microscop. 
Soc., [Part IV] 98 (1920). 

Twelve-Months College Year,’”’ School and Society, 
12, 80 (1920). 

“Importance of Technical Control in Glass Industry,” 
Glass Ind., 1, 1 (1920). 

“‘New Illuminator for Microscopes” (third paper), Jour. 
Ind. Eng. Chem., 12, 1200 (1920). 

“Training of the Glass Works Chemist,’’ Chem. & Met. 
Eng., 25, 332 (1921). 

“Microscope Illumination with Reference to Brownian 
Movement and Combination Lighting,’ 7rans. Amer. 
Microscop. Soc., 40, 158 (1921). 

“Summer Meeting: The Canadian Tour. An Account 


Jour. 


(1941) 


of the Summer Excursion Meeting, August 13-20, 1922,”’ 


Bull. Amer. Ceram. Soc., 1 [5] 211-14 (1922). 

Mendeleef’s Periodic Table and Moseley’s Atomic Num- 
bers (wall chart). D. Van Nostrand Co., Nov., 1922. 

Study Questions and Problems in Inorganic Chemistry. 
D. Van Nostrand Co., July, 1922 (3d ed., revised, June, 
1928). 

Laboratory Directions in Inorganic Chemistry. D. 
Van Nostrand Co., June, 1923 (4th ed., revised, August, 
1927). 

“Importance of Pure Research on Glass in American 
Universities,’ Bull. Amer. Ceram. Soc., 2 [7] 206-210 
(1923). 

‘Education in Pure Science a Benefit to American In- 
dustry,” Ind. Eng. Chem., News Ed., 1, No. 19, 2 (1923). 

“Selective Instruction,’”’ Jour. Ind. Eng. Chem., 16, 
860 (1924). 

‘‘Misbranding of Raw Materials and Ceramic Chemicals 
for Glass Manufacture,”’ Bull. Amer. Ceram. Soc., 3 [10] 
3888-90 (1924). 

Chapter on ‘‘Glass’” in Chemistry in Industry, Vol. I. 
American Chemical Society, October, 1924 (H. E. Howe, 
ed.). 

“Colloids in Glass,’’ Jour. Amer. Ceram. Soc.,7 [11] 795- 
802 (1924); also as special chapter in Colloid Chemistry, 
Vol. III, 1931 (Jerome Alexander, ed.). 

(With W. J. Sutton), ‘‘Electrical Conductivity of So- 
dium Chloride in Molten Glass,’”’ Jour. Amer. Ceram. Soc., 
7 [2] 86-104 (1924); discussion, Bull. Amer. Ceram. Soc., 
3 [10] 890-92 (1924). 

“Uber die Wichtigkeit Wissenschaftlicher Glassunter- 
suchung auf den Amerikanischen Universitaten,’’ Glastech. 
Ber., 3 [Part 4] (1925). 

“Symposium: What Are Our Objectives in Teaching 
Chemistry?”’ Jour. Chem. Education, 11, 984 (1925). 

“Indirect Illumination for the Microscope,” Ind. Eng. 
Chem., 17, 43 (1925). 

“Cold Light for the Microscope,” ibid., p. 578. 

“Glass Technology in Univ. of Pittsburgh,’’ Bull. 
Amer. Ceram. Soc., 4 [8] 405-406 (1925). 

“Legislation to Conserve Fuel and Protect Health,” 
Ind. Eng. Chem., News Ed., 3, No. 18, 2 (1925). 

(With G. D. Kammer), “Ionium: I, Recovery from 
Carnotite; II, Adsorption of Ionium and Thor’os 
Barium Sulfate; III, lonium-Thorium Ratio in 
Jour. Amer. Chem. Soc., 47, 2514 (1925). 

“Glass: A Factor in Civilization,” Bull. Amer. Ceram. 
Soc., 5 [7] 311-16 (1926); reprinted in Amer. Glass Rev. 
and Nat. Glass Budget. 

“Fifty Years of Glass Making,” Ind. Eng. Chem., 18, 
896 (1926); reprinted in Amer. Glass Rev., Nat. Glass 
Budget, and Glass Ind. 

Chapter on “Research” in Discussion by Leading Au- 
thorities. Congress of American Industry, Philadelphia, 
Pa., 1926. 

“Chemistry Profession, Preparation, Opportunities,” 
Jour. Chem. Education, 4, 479 (1927). 

“Future in Chemical Education.’? Theta Chi Delta 
Lecture, Wittenberg College, October 21, 1927. 

“Glenn Donald Kammer” (obituary), Ind. Eng. Chem. 
News Ed., 5, No. 23, 9 (1927). 

“James McIntyre Camp” (obituary), zbid. 
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(With P. C. Saunders), ‘Composition of Ozone and the 
Time-Energy Factor in Ozone Formation,” Ind. Eng. 
Chem., 19, 1316 (1927). 

“Influence of Oxidizing and Reducing Agents on Se- 
lenium Glass Colors,’’ Jour. Amer. Ceram. Soc., 11 [2] 
81 (1928). 

“Intensive Training in Chemistry,” Jour. Chem. Educa- 
tion, 5, 317 (1928). 

(With H. K. Mitra), “Prevention of Disintegration of 
Blast-Furnace Linings,’’ Jour. Amer. Ceram. Soc., 11 [5] 
278-91 (1928). 

(With C. F. Lai), ‘“‘Beryllium Glass,” ibid. [7] 535-41. 

“Glass Tour, 1928,’’ Bull. Amer. Ceram. Soc., 8 [10] 
303-312 (1929). 

“Old Trails and New,” Univ. of Pittsburgh Record (June, 
1930). 

(With C. F. Lai), ‘Beryllium Glass: II, Potassium- 
Beryllium Series,’ Jour. Amer. Ceram. Soc., 13 [6] 393-98 
(1930). 

“Report of Papers and Proceedings of Glass Division, 
American Ceramic Society, Toronto, Canada, Feb. 16-21, 
1930,” Glastech. Ber., 8, 62 (1930). 

“Recent Developments in American Glass Manufac- 
ture,’ Chimie et industrie, 25, 567 (1931); translated and 
printed in full in Glass Ind., 12, 235 (1931). 

“Electrochemistry Applied to Glass,” Trans. Amer. 
Electrochem. Soc., 19, 71 (1931). 

“Desirable Tariff Revision Concerning Original Works 
of Art in Glass,’”’ Bull. Amer. Ceram. Soc., 10 [6] 173-76 
(1931). 

“Glass Collecting as a Hobby,” Jour. Chem. Education, 
8, 2368 (1931). 

“Use of Electrochemical By-Products in Glassmaking: 
I, Arsenic, Selenium, Tellurium,’’ Trans. Electrochem. Soc., 
61, 101 (1932); Glass Ind., 13, 129 (1932). 

(With C. J. Engelder and Manuel Blumer), ‘‘Capacity of 
Drying Agents for Gas Masks,”’ Ind. Eng. Chem., Anal. 
Ed., 4, 339 (1932). 

(With M. H. Bigelow), ‘Selenium Ruby Glass: Prepara- 
tion and X-Ray Study,”’ Jour. Amer. Ceram. Soc., 16 [5] 
214-19 (1933). 

“Henry Titus Koenig, 1891-1934’ (obituary), Science, 
80, 8 (1934). 

(With H. H. Blau), “Liberation of Fluorine in Fluoride 
Glass Manufacture,’’ Jour. Ind. Eng. Chem., 26, 1060 
(1934). 

“Glass Progress Dependent on Chemists,’’ Jnd. Eng. 
Chem., News Ed., 12, 313 (1934). 

“International Chemistry Meetings at Madrid,’’ Sci. 
Monthly, 39, 184 (1934). 

(With H. H. Blau), “Opal Glass: I, Silicon, Calcium, 
Sodium, Oxygen, Fluorine Series,’’ Trans. Internat. Congr. 
Pure and Applied Chem., 9th Congr., 3, 507 (1934). 

“Prerequisite and Collateral Value of Chemistry,”’ 
Jour. Chem. Education, 12, 422 (1935). 

“Contribution of the Chemist to the Glass Industry for 
the Advancement of Modern Civilization,’’ Chemist, 12,173 
(1935). 

“Jeptha Lee Holton: Pioneer Glass Scientist,” Bull. 
Amer. Ceram. Soc., 14 [8] 278 (1935). 

“Glass Enemy No. 1,” Glass Ind., 16, 305 (1935). 


“Glass, an Indispensable Factor in Modern Civiliza- 
tion,’’ Jour. Franklin Inst., 220, 539 (1935). 

(With H. H. Blau and Victor Hicks), ‘““Opal Glass: II, 
Silicon, Calcium, Sodium, Aluminum, Oxygen, and Fluo- 
rine Series,” Jour. Amer. Ceram. Soc., 19 [3] 63-66 (1936). 

“Sandwich Glass: I, Introduction: Crystal Batches,”’ 
Glass Ind., 17, 50 (1936); “II, Opal and Alabaster 
Batches,” ibid., p. 93; “III, Red and Pink Glasses,” ibid., 
p. 127; “IV, Ambers, Yellows, and Greens,” ibid., p. 167; 
““V, Blue, Lavender, and Black Glasses,’’ ibid., p. 205. 

“Otto Schott, a Tribute,’’ Bull. Amer. Ceram. Soc., 15 
[5] 169-75 (1936). 

“Joseph Locke, Artist,’’ Glass Ind., 17, 272 (1936). 

“International Union of Chemistry,’’ Bull. Amer. Ceram. 
Soc., 15 [10] 367-68 (1936). 

“What Price Chemical Training?’’ Crucible, 21, 128 
(1937). 

“A Better World Through Science,”’ Jour. Chem. Edu- 
cation, 14, 189 (1937). 

“Henry LeChatelier: I, His Life and Work,” Bull 
Amer. Ceram. Soc., 16 [4] 155-63 (1937); ‘II, His Publi- 
cations,” Ceram. Abs., 16 [10] 316-22 (1937); “1850- 
1936,’’ Jour. Chem. Education, 14, 555 (1937). 

“Glass and Civilization,’’ Nat. Glass Budget (Oct. 2, 
1937). 

“Alumina-Silica Relationship in Glass,’ Bull. Amer. 
Ceram. Soc., 17 [5] 226-27 (1938). 

“Annual Report on Glass,”’ zbid., p. 226. 

“Lucien Delloye, Honorary Member,”’ ibid., pp. 228-29. 

“Recent Developments in American Glass Manufac- 
ture: II, 1931-1938,” ibid. [8] 335-38 (1938); Trans. 
Internat. Congr. Chem., 10th Congr., Rome, Italy, p. 814 
(1939). 

“International Chemistry Meetings,” Bull. Amer. 
Ceram. Soc., 17 [8] 348-49 (1938). 

“Batch Materials, Old and New,” Amer. Glass Rev., 58, 
39 (1939). 

“Frederick Carder, Artist and Glass Technologist,” 
Bull. Amer. Ceram. Soc., 18 [9] 343-49 (1939). 

(With A. L. Robinson), ‘Selective Experiments in Gen- 
eral Chemistry.’”’ D. Van Nostrand Co., Sept., 1939. 

(With K.-H. Sun and J. E. Frazier), ‘‘New Windows for 
China,’’ Glass Ind., 20, 453 (1939). 

“Grecian Glass: A Modernized Antique,”’ ibid., 21, 22 
(1940). 

“Glass: Artist, Designer, Artisan,’’ zbid., p. 316. 

“Glass: What Is Old? What Is New?” (Introduction 
to Symposium), Ind. Eng. Chem., 32, 1415 (1940). 

“David Asch Dies in Poland,’”’ Bull. Amer. Ceram. Soc., 
19 [10] 413-14 (1940). 

(With K.-H. Sun and H. W. Safford), ‘‘Review of Rela- 
tion of Density and Refractive Index to Composition of 
Glass, I-II,’’ Jour. Amer. Ceram. Soc., 23 [11] 315-16 and 
[12] 343-54 (1940). 

(With K.-H. Sun), ‘‘Tantalum Glass: K,O-Ta,0;—-SiO, 
Series,’”’ ibid., 24 [5] 160-67 (1941). 

‘Effect of Isomorphous Substances on Glass,” *bid. 
[7] 243. 

(With Frank Day, Jr.), ‘‘Preliminary Note on Chemical 
Mechanism of Decolorizing with Selenium,” ibid. [9] 
297. 
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Patents 

“Tlluminator for Microscopes,’’ U. S. 1,267,287, May 21, 
1918; U.S. 1,311,185 and U. S. 1,311,186, July 29, 1919. 

“Tlluminator for Optical Instruments,’’ U. S. 1,444,400, 
Feb. 6, 1923. 

“Tlluminator for Microscopes,’’ Ger. 381,073, cl. 42h 
14, Sept. 15, 1923; Ital. 168,105, Dec. 17, 1918; Fr. 489,- 
304, Sept. 18, 1918; Brit. 125,187, April 9, 1919; Japan 
68,576, June 14, 1926; Can. 185,283, July 2, 1918. 

(With R. H. Johnson), ‘‘Improvement in Recording De- 
vice,’ U. S. 1,851,071, Aug. 31, 1920. 

(With C. J. Engelder and Manuel Blumer), ‘‘Method of 
Making Catalysts,” U. S. 1,909,133, May 16, 1938. 

“Coloring Agents for Glass Batches and Method of 
Employing Same,’’ U. S. 1,983,151, Dec. 4, 1934. 

“Coloring Agents for Glass,’’ Span. 138,962, Sept. 12, 
1935; Holl. 40,742, April 16, 1937; Fr. 792,417, Dec. 31, 
1935; Belg. 410,452, Aug. 31, 1935; Brit. 459,886, Jan. 
18, 1937; Port. 18,355, July 17, 1935; Ger. 668,860, 
cl. 326 2, July 18, 1985; Czech. 62,988, May 15, 1938. 


International Meetings and Foreign Lectures 

Professor Silverman is recognized internationally as an 
authority on the chemistry of glass. He has lectured or 
presented papers in Belgium, France, Spain, Italy, and 
Germany. He has also represented the United States at 
the following international meetings: 

1930, Liége, Belgium. U. S. delegate and delegate of 
The American Ceramic Society to the International Meet- 
ing of Industrial Chemistry; also delegate of the National 
Research Council and National Academy of Sciences to 
the X Conference of the International Union of Chemistry. 

1934, Madrid, Spain. U. S. delegate and delegate of 
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The American Ceramic Society to the IX International 
Congress of Chemistry; also councillor from the Na- 
tional Research Council and National Academy of Sci- 
ences to the XI Conference of the International Union of 
Chemistry. 

1936, Lucerne, Switzerland. U.S. delegate of the Na- 
tional Academy of Sciences and National Research Coun- 
cil to the XII Conference of the International Union of 
Chemistry. 

1938, Rome, Italy. U.S. delegate and delegate of The 
American Ceramic Society to the X International Con- 
gress of Chemistry; also councillor from the National Re- 
search Council and National Academy of Sciences to the 
XIII Conference of the International Union of Chemistry. 


Membership in Scientific Societies, Clubs, and Fraternities 

American Chemical Society, American Ceramic Society: 
Fellow; vice-president, 1931; Trustee, 1932; representa- 
tive on Division of Chemistry and Chemical Technology, 
National Research Council, since 1939; Chairman, Com- 
mittee on Honorary Membership since 1938; Chairman, 
Committee on Education, 1940; Electrochemical Society, 
American Association for Advancement of Science (Fel- 
low), American Institute of Chemists (Fellow), American 
Association of University Professors, American Institute 
of Chemical Engineers, Pennsylvania Academy of Science, 
Society of Glass Technology (England) (Fellow), Society 
for Protection of Science and Learning (England), Institute 
of Ceramic Engineers, Association Scientifique et Tech- 
nique de Ceramique (France), Pennsylvania Chemical 
Society, Chemists’ Club of New York City, Authors’ Club 
of Pittsburgh, Sigma Xi, Phi Lambda Upsilon, Omicron 
Delta Kappa, and Pi Lambda Phi (Honorary Member). 


ACTIVITIES OF THE SOCrETY 


MEMBERSHIP WORKERS’ RECORD 


Corporation 
R. B, Carothers 
Personal 
R. E. Birch 4 C, L. Parsons 1 
R. B. Carothers | Ralston Russell, Jr. 1 
Donald Hagar i L. R. Whitaker 1 
R. G. O’Meara 1 Office 4 
Student 
R. E. Birch 1 M. E. Holmes 1 
A. F. Greaves-Walker 1 R. M. King 1 
E. C. Henry 4 R. L. Stone 1 
N. W. Taylor 2 
Grand Total 26 


NEW MEMBERS FOR NOVEMBER 


Corporation 
Joun Dovuc.tas Co., John F. Douglas (voter), Cincinnati, 
Ohio. 
Personal 
ALLEN, Horace E., 2248 Parkwood Ave., Toledo, Ohio; 
sales representative, Ohio Hydrate & Supply Co., 
Woodville, Ohio. 
*BARRETT, HARVEY N., Jr., 845 Hanna Bldg., Cleveland, 
Ohio; service engineer, Basic Refractories, Inc. 


* Indicates former member of The Society rejoining. 
(1941) 


*HELLMERS, HENRY T., 401 Walnut St., Alexandria, Ind. 

KANTNER, OGDEN A., 562 Cleardale Ave., Trenton, N. J.; 
sales engineer, United Clay Mines Corp. 

LuckE, Henry J., 12 East 4lst St., New York, N. Y.; 
patent lawyer. 

Mour, WILiiaM C., 121 Second Ave., Derry, Pa.; re- 
search engineer, Westinghouse Electric & Mfg. Co. 

Moore, Car E., John Douglas Co., Cincinnati, Ohio. 

PunTNEY, L. E., 4609 Cleveland Ave., St. Louis, Mo.; 
Research Dept., Laclede-Christy Clay Products Co. 

Remy, Marc E. bDEB., 365 Redfern Ave., Westmount, 
Quebec, Canada; research chemist and vice-president, 
Industrial Glass Works, Ltd. 

SCHAKE, JOHN A., Marsh Rd., East Rochester, N. Y.; 
F. E. Reed Glass Co. 

SPIKEs, W. F., Dept. 817, Sears, Roebuck and Co., 925 S. 
Homan, Chicago, IIl.; senior chemist (membership 
formerly in name of R. L. Van Name). 

Stuckey, Davip L., Box 1052, Macon, Ga.; 
engineer, Bibb Clay Products, Inc. 

TRUESDELL, GLENN C., 509 12th Ave., Tuscaloosa, Ala.; 
junior chemical engineer, U. S. Bureau of Mines, 

WILuiaMs, Harry M., 977 Lawrance Rd., Trenton, N. J.; 
ceramist, Trenton Potteries Co. 

Student 

University of Alabama: Epwin R. Topp. 

University of Iilinois: Harotp C. JOHNSON. 

New York State College of Ceramics: Murray A. 
SCHWARTZ. 
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University of North Carolina: ROBERT B. ADAIR. 

Ohio State University: ALBERT J. CATON, JR. 

Pennsylvania State College: THomas J. BurcuKo, BRIAN 
B. CHRISTMAN, WILLIAM R. EUBANK, EDWIN T. FRONC- 
ZAK, STEWART M. LANG, and STANLEY H. Youn. 


ROSTER CHANGES DURING NOVEMBER* 


ANWYL, R. H., Elgin Standard Brick Mfg. Co., Elgin, Tex. 
(Sugar Land, Tex.) 

get Joun S., 719 William St., Joliet, Ill. (Ashland, 
Wis. 

BREEMAN, LEONARD, JR., Box 425, Bedford, Va. (Brook- 
neal, Va.) 

Dusza, JosepH T., Harbison-Walker Refractories Co., 
East Chicago, Ind. (Rolla, Mo.) 

FUNNELL, JOHN, 23 East Ist St., Corning, N. Y. (Munhall, 
Pa.) 
Grace, Hott B., Dept. of Ceramic Engineering, Georgia 
School of Technology, Atlanta, Ga. (Clarkesville, Ga.) 
GUNZENHAUSER, ADOLF, 621 West 189th St., New York, 
N. Y. (Long Beach, N. Y.) 

HAt., JAMES L., 1916 Euclid Ave., Chicago Heights, III. 
(Mahwah, N. J.) 

HuMMEL, FLoyp A., Grandview Way, Mapleview, Charle- 
roi, Pa. (Syracuse, N. Y.) 

HuMMEL, Roy, B. G. Corp., 186 West 52d St., New York, 
N. Y. (Fostoria, Ohio) 

Irwin, PuivirP P., 109 W. Main St., Carrollton, Ohio (East 
Liverpool, Ohio) 

MuLLerR, Max M., 623 Avenue G, Boulder City, Nev. 
(Cleveland, Ohio) 

Muscrave, Morris C., U. S. Gypsum Co., Oakfield, 
N. Y. (Alfred, N. Y.) 

PACKMAN, WILLARD D., Garfield Refractories Co., Box 96, 
Bolivar, Pa. (New Florence, Pa.) 

SCHIFFERLI, LEO M.., Jr., 48 Linwood Ave., Buffalo, N. Y. 
(Rochester, N. Y.) 

SCHWARTZ, FREDERICK W., R.F.D. 1, Box 870, Homestead, 
Pa. (Pittsburgh, Pa.) 

TEAGUE, Jo M., Jr., 150 Barksdale Dr., Atlanta, Ga. 
(Clarion, Pa.) 

Wuippte, A. D., 5241 N. Kimball Ave., Chicago, IIl. 
(Alexandria, Ind.) 

Witson, ASHLEY F., 90 Alabama St., Buffalo, N. Y. 
(Newark, N. J.) 


* Address in parentheses is former address. 


INSTITUTE OF CERAMIC ENGINEERS 


Executive Committee 


President: E. H. Fritz, Westinghouse 
Electric & Mfg. Co., Derry, Pa. 

Vice-President: H. M. KRANER, Beth- 
lehem Steel Co., Bethlehem, Pa. 

Secretary: H.B. DuBors, Consolidated 
Feldspar Corp., Trenton, N. J. 

Past-President and Trustee Representa- 
tive: H. G. Worrram, Porcelain 
Enamel & Mfg. Co., Baltimore, Md. 

Past-President: A. F. GREAVES-WALKER, Dept. of Ceramic 
Engineering, Univ. of North Carolina, Raleigh, N. C. 


NEW MEMBERS 


Member Grade 

ALLEN L. SIMISON, 
Newark, Ohio. 

LyMAN C. Atuy, 801 E. Belvedere Ave., Baltimore, Md. 


Associate Member Grade 
Bert M. Lynn, 1631 Lyman Place, Los Angeles, Calif. 


Owens-Corning Fiberglas Corp, 
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ROBERT L. COLEMAN, 8137 S. Michigan Ave., Chicago, 
Tl. 
HEROLD N. REED, 23 N. Fifth St., Niles, Mich. 


Junior Member Grade 

JAMES F. Barns, 54!/2 Sturges Ave., Mansfield, Ohio. 

JAMES M. Biackwoop, 59 W. Royal Forest Blvd., Colum- 
bus, Ohio. 

Wiu1aM P. BRAMLETT, JR., 345 Park Ave., Johnstown, Pa. 

ROBERT L. BROWNELL, 513 Dove St., Dunkirk, N. Y. 

Joun D. CLarK, 136 Brevoort Rd., Columbus, Ohio. 

—— B. Cossy, 117 W. Eleventh Ave., Huntington, 

. Va. 

R. CRAMER, 1251 W. Priucess St., York, Pa. 

WiiuraM C. Cress, 7808 South Shore Dr., Chicago, Ill. 

ARTHUR E, Currikgr, 45 Eldon Ave., Columbus, Ohio. 

WESLEY E. Curtis, Broadalbin, N. Y. 

WALTER R. DiuGozima, Gem Clay Forming Co., Sebring, 
Ohio. 

GEorRGE B. EYERLY, Refractories Corp., 3363 Fruitland 
Rd., Los Angeles, Calif. 

WILLIAM O. FAHRENBRUCK, 
Tiffin, Ohio. 

BERNHARD F. GENTSCH, Company I, 53rd Quartermasters’ 
Regiment, Fort Bragg, N. C 

G. EUGENE HAVERKAMP, Mason City Brick & Tile Co., 
Mason City, Iowa. 

E. Hire, 410 S. Third St., Toronto, Ohio. 

RICHARD P. KELTING, 624 Islington St., Toledo, Ohio. 

Henry M. Y.M.C.A., Wilmington, Del. 

Joun H. Korstap, 5614 Merkle Ave., Parma, Ohio. 

WiiiraM J. Knapp, N. Y. State College of Ceramics, Al- 
fred, N. Y. 

ROBERT J. McCann, National Enameling & Stamping Co., 
Granite City, IIl. 

Max M. Mutter, 623 Avenue G, Boulder City, Nev. 

Maurice A. Murray, 1505 Troupe St., Mounted Route 
37, Augusta, Ga. 

CHARLES V. Myers, 428 N. Light St., Springfield, Ohio. 

H. J. Ortowsk1, Eng. Expt. Sta., Ohio State Univ., 
Columbus, Ohio. 

ALFRED J. Post, 1714 Fallowfield Ave., Pittsburgh (16), 
Pa. 

EDWARD H. Ro. Fs, 105 Elm St., Gardner, Mass. 

WiiuraM A. SCHOLES, Company C, Aviation Cadet Det.. 
Chanute Field, Ill. 

EVERETT W. SHARP, 415 Woodlawn Ave., Mexico, Mo. 

WiL_iaM D. Spore, 346 West 4th St., East Liverpool. Ohio. 

— K. STEVENSON. Jr., 48 Burncoat St., Worcester, 

ass. 

Everett A. Tuomas, 1655 South Ave., Niagara Falls, 

Advanced to Associate Member Grade 

AppIsSON Maupin, General Refractories Co., 121 Averill 


St., Lookout Moutain, Tenn. 
Jack F. Day, 1126 Maple Ave., Zanesville Ohio. 


148 N. Washington St., 


JOHN OGDEN IN AMERICAN FIELD SERVICE 


John T. Ogden, editor and publisher of Glass Industry, 
11 West 42d St., New York, N Y., writes as follows to 
Ross C. Purdy, General Secr tary of The Society. 

November 6, 1941 
Dear Ross: 

As you may have heard some months ago I felt the urge 
to lend a hand in the ‘‘big effort’”’ and volunteered for serv- 
ice in Africa with the American Field Service. 

Now that my departure is imminent, I find that time is 
all too short to do so many things I’d like to do—among 
them to drop around and see my old friends. But that 
just can’t be done, so I’m taking this means of saying ‘‘au 
revoir’’ for about a year. 

In the meantime, the fellows who have worked with me 
will carry on and I’ll be looking forward to seeing you when 
I get back. 

With best regards, 

Joun T. OGDEN 
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J. A. PASK RECEIVES PH.D. DEGREE 


Joseph A. Pask received the degree of Doctor of Phi- 
losophy in Ceramic Engineering at the University of 
Illinois in October, 1941. His thesis subject was ‘‘A 
Study of the Migration of Ions in Glass.” 

Mr. Pask received the B.S. degree in Ceramic Engineer- 
ing at the University of Illinois in 1934 and the M.S. de- 
gree at the University of Washington in Seattle in 1935. 
During the past three years, he has been an instructor in 
the Department of Ceramic Engineering at the University 
of Illinois; at present, he is acting assistant professor of 
ceramic engineering at the University of Washington. 


CHICAGO SECTION 


A meeting of the Chicago Section was held on October 3, 
1941, at the Electric Club, Chicago, Ill. Principal speak- 
ers were Oliver C. Ralston, chief engineer, Nonmetals 
Div., U. S. Bureau of Mines, College Park, Md., and 
Thomas C. Poulter, scientific director, Armour Research 
Foundation, Chicago, III. 

Dr. Ralston gave an interesting talk on substitute 
ceramic materials and told how the mineral deposits of 
the United States are being exploited for use as substitute 
materials for imported materials. 

Pictures of Admiral Richard E. Byrd’s second Antarctic 
expedition were shown by Dr. Poulter, who was senior 
scientist and second in command of the expedition. 

—CHARLES R, Fivippr, Secretary-Treasurer 


PITTSBURGH SECTION 


The Pittsburgh Section has elected the following officers 
for 1942: 


Chairman: GEORGE J. Barr, Mellon Inst., Pittsburgh, 
Pa. 

Vice-Chairman: FE. E. MARBAKER, Mellon Inst., Pitts- 
burgh, Pa. 

Treasurer: A. SMITH, Jones & Laughlin Steel 


Corp., Aliquippa, Pa. 

Secretary: RAYMOND M. SHREmp, Lava Crucible Co., 

Zelienople, Pa. 

A meeting of the Section will be held on Tuesday, 
January 13, 1942. C. B. Mershon, Manufacturers’ 
Light & Heat Co., Pittsburgh, Pa., will talk on gas burn- 
ing and control equipment. 

—Louis A. Smirn, Secretary 


RUTGERS UNIVERSITY 
Fall Meetings 


The Rutgers Ceramic Club and Student Branch of The 
American Ceramic Society held their first meeting of the 
new college year on October 13, 1941. Approximately 
one hundred and thirty persons attended. 

J. D. Tetrick, E. I. du Pont de Nemours & Co., Inc., R. 
& H. Chemicals Dept., Perth Amboy, N. J., spoke on 
“Vitreous Enameling of Sheet Steel.’ He discussed 
the fundamentals involved, described the process and 
various operations employed in the enameling of sheet 
steel, and emphasized the important changes which have 
occurred within recent years. A discussion followed the 
lecture. 

At a meeting on November 10, Alexis Pincus, research 
scientist at the American Optical Co., Southbridge, Mass., 
gave a talk on the recent discoveries concerning the for- 
mation of glass (a detailed account of his talk is given in 
the opposite column). 

The Ceramic Club meetings at Rutgers University 
have gained wide popularity in view of the excellent at- 
tendance and interest shown by the students, alumni of 
the Department of Ceramics, and others interested in 
ceramics. A fine program of lectures and speakers has 
been arranged for the coming year. 

Officers 

The officers for 1941-1942 are as follows: 

William H. Bauer; Vice-President, Roy W. 


President, 
Brown; 
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Secretary, Harold P. Johnston; Treasurer, Richard Win- 
chell; and Councillors, George H. Brown and Laurence E. 
Kane. 


Department Enrollment 

With the opening of college in September, the enroll- 
ment of the Department of Ceramics at Rutgers Univer- 
sity totaled seventy-five undergraduate students. This is 
the largest in the history of the Department. The in- 
crease is most gratifying in view of the fact that twenty- 
five years ago there were only about half a dozen students 
registered in the course. There are thirty-one freshmen 
in the Department this year, including two girls from the 
New Jersey College for Women who are taking the tech- 
nical course in ceramics. There are also three regular 
graduate assistants and two special students pursuing 
graduate work in the Department. 


New Staff Member 

William S. Emley has joined the teaching staff this 
year. Professor Emley was formerly technical director 
of the New Castle Refractories Co., New Castle, Pa. 
Aside from having a wide experience in the industry, he 
has taught ceramics at New Castle for several years under 
the School of Mineral Industries Extension Division of 
the Pennsylvania State College and has also conducted 
engineering defense training classes in connection with the 
national defense program of the U. S. Office of Education. 


RESEARCH ON GLASS STRUCTURE 


Alexis Pincus, a research scientist with the American 
Optical Co., Southbridge, Mass., revealed some interest- 
ing information concerning the structure of glass at a 
meeting of the Ceramic Club and Student Branch at 
Rutgers Univ., New Brunswick, N. J., on November 10, 
1941. 

Dr. Pincus stated that ‘‘the glass we see through is 
largely composed of the same oxygen we breathe to keep 
alive.”” This new insight into the formation of glass, re- 
vealed by X rays, demonstrates that glass by volume is 
mainly oxygen which is kept from disappearing as a gas 
by a minute volume of silicon. 

Recent researches on the atomic structure of glass prove 
for the first time that 92% of the volume is occupied by 
oxygen ions, 5% by sodium ions, 2% by calcium ions, and 
only 1% by silicon ions. Oxygen also contributes 95% 
of the light-bending property of glass. 

The small bulk of silicon is the power that prevents the 
oxygen from escaping into the atmosphere; as a result, 
glass is formed when the oxides of calcium, sodium, and 
silicon are fused together. 

Dr. Pincus also stated that other elements, such as 
boron, phosphorus, antimony, tantalum, tungsten, ger- 
manium, and columbium, have the same power as silicon 
to imprison oxygen and make it form glass. Glasses 
based on some of these elements have been developed and, 
for special purposes, their optical, electrical, chemical, 
and other properties are superior to ordinary glasses made 
with silicon. 


UNIVERSITY OF WASHINGTON 


News of Seniors 

Ben Davies and James F. McKinnell, Jr., will receive 
their Bachelor of Science degrees in Ceramic Engineering 
in January, 1942. Their theses titles, respectively, are 
“Effect of Acid-Soluble Constituents in Tale on Properties 
of Ceramic Mixes” and ‘Making of Pottery and Glazes 
from Pacific Northwest Clays.’”’ Mr. McKinnell is at 
present stationed in Hawaii as an ensign in the U. S&S. 
Navy. 

Jack Pittman dropped out of school this year. He is 
now employed by the Northwest Glass Co., Seattle, Wash. 

Allen J. Erickson and Carlton E. Goudge will receive 
degrees in June, 1942. Their theses titles, respectively, are 
“Application of Glazes to Structural Clay Products’’ and 
“Use of Quartz asan Antiplastic in Fire-Clay Refractories.” 
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NEW YORK STATE COLLEGE OF CERAMICS 


The Student Branch at the New York State College of 
Ceramics held a meeting on November 25. R. M. King, 
Dept. of Ceramic Engineering, Ohio State Univ., Colum- 
bus, Ohio, discussed recent developments in the enameling 
industry. 

Keramos initiated five new members at its meeting on 
November 2. Following the initiation, brief talks were 
given by Malcolm Beals, Ralph Rhodes, and Don Whea- 
ton concerning their summer work in ceramic plants. This 
discussion provided such an interesting program that 
similar talks will be given in the future by other members. 

The Saint Pat’s Board, made up of seventeen senior 
ceramic engineering students, is being assembled, and 
plans will soon be formulated for the Festival which is 
scheduled to take place on a week-end as close as possible 
to March 17, 1942. 

The ceramic art students at the New York State College 
of Ceramics held a Christmas sale of pottery on December 
9. Teapots, bowls, animals, and candleholders, fired at 
low temperature and decorated in slip and underglaze 
colors, were sold. Porcelain and hard-fired Bristol glazes 
and celadon ware were also on display. 


NECROLOGY 


WILLIAM A. NOYES 
William Albert Noyes, professor of chemistry and di- 
rector emeritus of the Chemical Laboratory of the Uni- 
versity of Illinois, Urbana, IIl., died on October 24. He 
was eighty-four years old. 


W. H. LOCKE ANDERSON 


W. H. Locke Anderson, vice-president and general 
manager of the Edwin M. Knowles China Co., Newell, 
W. Va., died on November 15 from injuries received in an 
accident at the factory. He was forty-seven years old. 

Mr. Anderson, whose skull was fractured, died without 
regaining consciousness. His head is believed to have 
struck the fly wheel on an air compressor. He was not 
found until some time after he was hurt. 

Mr. Anderson was born in East Liverpool, Ohio. He 
was graduated from the local high school in 1911 and con- 
tinued his education at Mercersburg Academy, Mercers- 
burg, Pa., and at Cornell University, Ithaca, N. Y., where 
he received a degree in civil engineering. 

Following his graduation, he became associated with 
the Gary Tube Co., Gary, Ind. At the outbreak of the 
World War, he entered the first officers’ training school at 
Ft. Benjamin Harrison, Ind., where he was commissioned 
as a second lieutenant. 

He was sent to France with the intelligence department 
and served overseas for nearly two years. He was dis- 
charged after the war with the rank of captain. 

Mr. Anderson then went to Youngstown, Ohio, where 
he became an engineer with the Youngstown Sheet and 
Tube Company. In 1923, he accepted a position as cost 
engineer with the Pope-Gosser China Co., Coshocton, 
Ohio. In 1925, he joined the Canonsburg Pottery Co., 
Canonsburg, Pa., as plant superintendent. 

In 1929, Mr. Anderson became assistant to the president 
of the W. S. George Pottery Co., East Palestine, Ohio. 
He first became associated with the Edwin M. Knowles 
China Company as factory manager in November, 1935. 

Mr. Anderson was president and a director of the East 
Liverpool Rotary Club and was a member of the board of 
trustees of the Ohio Ceramic Industries Association. He 
was vice-president of the United States Potters Associa- 
tion in 1937 and president in 1938. 


He had been a member of The American Ceramic So- 
ciety since 1939 and was associated with the White Wares 
Division. 

Mr. Anderson is survived by his widow and two children. 


W. H. Locke Anderson 


METTA L. SEYMOUR 


To the members of this Society prior to 1918, Miss Sey- 
mour was known as secretary to Edward Orton, Jr. For 
nineteen years, she had thus served The Society. She 
kept the books, mailed out due bills, kept the literature 
store, and filled or- 
ders. Miss Seymour 
passed away Sunday 
night, November 22, 
1941, after weeks of 
illness. 

From 1899 to 1918 
she served as secre- 
tary to Edward _ Or- 
ton, Jr., in his capac- 
ity as director of the 
Department of Ce- 
ramic Engineering at 
Ohio State Univer- 
sity, while he was 
Dean of the College 
of Engineering, and 
while he was Direc- 
tor of the Ohio Geo- 
logical Survey. She 
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was also bookkeeper for the Standard Pyrometric Cone 
Company. 

When Edward Orton, Jr., obtained leave from the Uni- 
versity to enter the Plattsburg Officer’s Training School 
and later to serve in the United States Army, the office 
management for the Standard Pyrometric Cone Company 
was entrusted to Miss Seymour, and thus she served until 
General Orton was mustered out of active army service. 

In 1910, her office was moved from Lord Hall on the 
campus of Ohio State University to the cone factory on 
North High Street and later to the Orton Memorial Labo- 
ratory on Summit Street. Here she served as bookkeeper 
and private secretary to Edward Orton, Jr., until his pass- 
ing in February, 1932, and for several months later until 
the Edward Orton, Jr., Ceramic Foundation took over the 
property and also the business of the Standard Pyrometric 
Cone Company. Miss Seymour was then retired on a pen- 
sion after thirty-three years of service. 


CERAMIC NOTES 


ILLINOIS CLAY MANUFACTURERS’ 
ASSOCIATION 


The autumn meeting of the Illinois Clay Manufacturers’ 
Association was held on November 6 and 7, 1941. Plant 
visits were made to the following companies: Hill Brick 
Co., East St. Louis, Ill.; Blackmer & Post Pipe Co., St. 
Louis, Mo.; Maryland Heights plant of the Alton Brick 
Co. in St. Louis and the main plant at Alton, IIl.; and 
Richards Brick Co.,.Edwardsville, Il. 

A dinner and evening meeting was held at the Coronada 
Hotel, St. Louis, on November 6. 


CERAMIC ASSOCIATION OF NEW JERSEY 


The Ceramic Association of New Jersey held a successful 
autumn meeting on October 18 at the Ceramics Building, 
Rutgers Univ., New Brunswick, N. J. George H. Brown, 
director of the Department of Ceramics, was in charge of 
arrangements for the day. As the meeting was of a social 
nature, the ladies were cordially invited to attend. About 
eighty-five members and guests were present. 

The program for the morning session included a lecture 
on ‘‘Handicraft and Mass Production’ by Eva Zeisel, 
instructor of ceramic design, Dept. of Industrial Design, 
Pratt Institute, Brooklyn, N. Y. Mrs. Zeisel has served 
as a consultant to several potteries in the United States in 
the matter of design of pottery products to be manufac- 
tured by mass production. The development of a good de- 
sign for mass production is a long and complex process, 
whereas handicraft design is for the most part accidental. 
A design to be used for mass production involves the care- 
ful consideration of appearance, price, and purpose of the 
ware to be produced. Her lecture was supplemented 
with slides and a display of ceramic tableware of unusual 
design. 

A buffet luncheon was served at noon to the members 
and guests in the laboratories of the Ceramics Building. 
Following luncheon, the group attended the Rutgers- 
Fort Monmouth football game. An informal reception 
and tea was held in the Ceramics Building after the game. 

George C. Betz, Star Porcelain Co., Trenton, N. J., 
president of the Association, presided at the meeting. 


Annual Meeting 

The annual meeting of the Ceramic Association of New 
Jersey will be held on Friday, December 19, 1941, at the 
Ceramics Building, Rutgers Univ., New Brunswick, N. J. 
Plans for this meeting are well under way, and a fine pro- 
gram of papers and discussions is being arranged. 
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OHIO CERAMIC INDUSTRIES ASSOCIATION 


The annual meeting of the Ohio Ceramic Industries As- 
sociation was held at Ohio State University, Columbus, 
Ohio, on October 24 and 25, 1941. 

The following officers and members were elected to 
serve on the Board of Trustees during 1941-1942: 
President: Crctt E. Bates, Ironton Fire Brick Co., 

Ironton, Ohio. 

Vice-President: Harry D. CALLAHAN, U. S. Quarry Tile 

Co., East Sparta, Ohio. 

Treasurer: E. E. H1ttyer, Clay City Pipe Co., Uhrichs- 
ville, Ohio. 
Secretary: Harry E. Novp, Lord Hall, Ohio State Univ., 

Columbus, Ohio. 

J. Leo Cuitp, Hancock Brick & Tile Co., Findlay, Ohio. 
F. H. Jounson, Summitville Face Brick Co., Summitville, 

Ohio. 

C. Forrest TEFFT, The Claycraft Co., Box 866, Columbus, 

Ohio. 

ROBERT K. Beck, Metropolitan Paving Brick Co., Can- 
ton, Ohio. 

G. R. Rosinson, Hocking Valley Brick Co., Logan, Ohio. 

W. KeitH McAFEE, Universal Sanitary Mfg. Co., New 

Castle, Pa. 

RosBert E. Boyce, Harker Pottery Co., East Liverpool, 

Ohio. 

B. T. Bonnot, The Bonnot Co., Canton, Ohio. 
F. R. HENRY, Simonds Worden White Co., Dayton, Ohio. 

A dinnerware and glassware exhibit was held on the 
campus from October 20 to October 25 in conjunction with 
the annual meeting of the Ohio Ceramic Industries Asso- 
ciation. The exhibit, sponsored by the Association and 
the Department of Ceramic Engineering at Ohio State 
University, was well attended; 616 persons visited the dis- 
plays throughout the week. 

The glassware displays and some of the dinnerware dis- 
plays have been left for a permanent exhibit in Lord Hall 
on the University campus. 


CENTRAL DISTRICT ENAMELERS’ CLUB 


The Central District Enamelers’ Club held a dinner 
meeting on December 5, 1941, at the Allerton Hotel, Cleve- 
land, Ohio. 

Following dinner, a discussion on the effect of the de- 
fense program on the porcelain enamel industry was led by 
William Brett, Enamel Products Co., Cleveland, Ohio, 
and C. L. Clawson, Ferro Enamel Corp., Cleveland, Ohio. 

Officers for 1942 were elected at this meeting and will 
be announced in the January, 1942, Bulletin. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS 


Spring Meeting 

The spring meeting and group meetings of committees 
of the American Society for Testing Materials will be held 
in Cleveland, Ohio, during the week beginning March 2, 
1942. Committee meetings will be in progress from 
Monday through Friday; the spring meeting technical 
sessions will be held on Wednesday, March 4. 


Forty-Fifth Annual Meeting 

The Forty-Fifth Annual Meeting of the American So- 
ciety for Testing Materials will be held at Chalfonte- 
Haddon Hall, Atlantic City, N. J., from June 22 through 
June 26, 1942. —C. L. Warwick, Secretary-Treasurer 


Forty-Fourth Annual Meeting 
Cincinneti, Ohio 


April 19-25, 1942 
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NOTES AND NEWS 


LETTER FROM A. R. OLPIN 


Columbus, Ohio, 
November 25, 1941 


Dear Dr. Purdy: 

I should like to request that you encourage members 
of your Society to submit to Hubert D. Bennett, Hay- 
Adams House, Washington, D. C., samples of their ware 
which might suggest to manufacturers how ceramic raw 
materials could be substituted for some other materials 
which are not at present readily available. It may well 
be that the preferential priorities resulting from defense 
activities could prove beneficial to the ceramic industry. 

Mr. Bennett’s idea is that there may be many things 
heretofore made of metals or plastics which could now be 
made of glass, ceramic materials, or lumber without sacri- 
ficing any of the physical properties or other desirable 
qualities. He called me from Washington and requested 
that I do what I could to have him provided with articles 
of manufacture which would suggest how this substitution 
of raw materials could be used to advantage. 

Any assistance which you give in this worthy cause will, 
I am sure, be greatly appreciated by all concerned with 
the extension of the use of ceramics. 

Very sincerely yours, 
A. R. Ovpin, Research Director, 
Ohio State University Research Foundation 


UNIONISM, AN ISSUE IN ENGINEERING 


Whether or not to join a labor union has been a moot 
question among engineers for a long time. That engineers 
as a group and as individuals will be confronted with this 
problem seems inevitable. 

Considerable thought has already been given to the 
subject by The American Society of Mechanical Engineers 
and the American Society of Chemical Engineers. The 
latter society recently formulated and published a policy 
on unionism. A statement of a policy formulated by the 
American Chemical Society is given elsewhere on this page. 

Possibly others have made definite recommendations 
as to whether labor unions have a place in the engineering 
profession. Clement J. Freund, dean of the College of 
Engineering, University of Detroit, has made an extensive 
study of the subject and his article on ‘“‘Should Engineers 
Be Unionized”’ squarely faces the problem. 

His article, excerpts of which are given below, is a fair 
and impartial discussion of a timely subject. It is heartily 
recommended for careful examination. 

“T do not know, of course, what kind of answer the 
leaders of the profession might formulate, what kind of 
policy they may some day adopt. But if a young man 
should come to me and say ‘The pressure is on me. 
Should I join an engineering union?’ I think I should 
counter by asking, ‘Do you or do you not aspire to pro- 
fessional standing in engineering?’ He will demand to 
know ‘Just what do you mean by professional standing?’ 

“By professional standing I mean the standing of a 
comparatively small number of creators and leaders, in- 
tellectuals, researchers, organizers, and administrators 
of industries and other engineering projects who face lay 
officials and the public, fully conscious that they, and they 
alone, must answer for what they do. They are univer- 
sally recognized as professionals. Dr. Wickenden calls 
them the ‘inner professional nucleus’. .... 

“‘A common earmark of all professions is the markedly 
individual character of the professional man and his work. 
When he performs a professional task he performs it him- 
self. He may have assistants, hundreds of them, but the 
full responsibility rests upon him alone. ... . 

“On the other hand, solidarity is a common earmark of 
labor unions. The individual union member is lost in the 


mass. He expects to accomplish nothing for himself or 
by himself. The union agent runs his business for him, 
and the agent represents not him, particularly, but. the 
whole union to which he belongs. .... 

‘Again, the chief aims of professions and of unions are 
as far apart as the poles. The principal purpose of pro- 
fessions is to advance the public well-being and especially, 
if need be, the public well-being in preference to the well- 
being of the individual member of the profession. The 
principal purpose of labor unions is to fight for adequate 
or constantly more and more compensation for the mem- 
bers, depending upon conditions. .... 

““Tf you desperately need a larger income, if you and 
your wife cannot possibly exist on the salary which you 
can independently obtain, and if you have abundant evi- 
dence that the union can actually obtain for you the 
greater income you must have, then join the union. 

“*But let me warn you that the price which you must 
pay for these immediate advantages is almost certain ex- 
clusion from professional status later. You cannot be a 
union man now and a professional man later; you must 
now choose one or the other. I appreciate that it may be 
a terribly difficult choice, but you must choose. 

““‘Tikewise join the union if you have no desire what- 
ever to become professional, if you lack the confidence to 
strike out for yourself, if you feel most secure in a group of 
your fellows, if, perhaps, you are secretly afraid that you 
will always belong to the multitude. 

“Tf, on the other hand, you and your family can some- 
how struggle along through the lean and early years, if 
you can stretch and stretch again to make ends meet, if 
you are eager to become professional, if you know you can 
excel, and if you are making progress, then you should 
certainly stay out of the union.’ 

“But the young engineer may continue, ‘It’s easy for 
you to talk that way, but you don’t know what I’m up 
against. I am making progress, my wife and I can make 
ends meet, and I want very much to become a professional 
engineer. But our drafting room is practically a closed 
shop. I don’t care about the union, but I can’t stay in 
the place unless I sign up.’ 

“T can think of only one answer. That one answer is, 
‘Quit your job and find another just as soon as you pos- 
sibly can. Oh yes, I know that that is a harsh thing for 
me to say and probably a hard thing for you to do, for 
many reasons, but I say it because I am most firmly con- 
vinced that professional progress and union membership 
simply cannot go hand in hand.’ 

“T do not see how engineers, the engineering profession 
and labor unions can possibly evade the following con- 
clusions: 

“(1) Draftsmen, testers, technicians, instrument men, 
calculators, inspectors, operators, and others in engineer- 
ing-type occupations will find it practically impossible to 
achieve full professional standing if they belong to labor 
unions. 

*“(2) Labor unions are just as appropriate among drafts- 
men, testers, etc., who do not aspire to professional stand- 
ing as they are in any other high-class, skilled craft. 

“(3) If great numbers of professional engineers every- 
where affiliate with labor unions, either because they choose 
to or because they are forced to, engineering occupations 
may continue to flourish but the profession of engineering, 
as such, will most assuredly vanish from the face of the 
earth.”’ 


STATEMENT BY THE BOARD OF DIRECTORS 
OF THE AMERICAN CHEMICAL SOCIETY * 


Because of efforts to compel chemists and chemical 
engineers to join labor organizations in order to obtain or 
retain employment in certain plants, the board of direc- 
tors of the American Chemical Society has given considera- 
tion to the broad problems of employment in the field of 
chemistry. 


* From Science, 94 [2444] 418 (Oct. 31, 1941). 
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So that the position of the society may not be misunder- 
stood, the board of directors issues the following state- 
ment: 

The society has taken no stand against ‘‘collective bar- 
gaining’ for professional men when such bargaining is 
not controlled by nonprofessional groups and where the 
bargaining unit is composed exclusively of professional 
men. 

The society condemns no one of its members for joining 
any noncoercive labor union so long as he does so vol- 
untarily. 

The society, however, is unalterably opposed to the 
forcible inclusion of professional men in bargaining units 
dominated and controlled by nonprofessional employees, 
whether that inclusion be brought about by economic 
pressure on an employer, by intimidation of the profes- 
sional employee, or by the operation of either state or 
federal law. 


PERMANENT SCIENCE FUND OF AMERICAN 
ACADEMY OF ARTS AND SCIENCES* 


Income from the Permanent Science Fund, according 
to agreement and declaration of trust, shall be applied by 
the American Academy of Arts and Sciences to such scien- 
tific research as sisall be selected ‘‘. . . in such sciences as 
mathematics, physics, chemistry, astronomy, geology 
and geography, zoology, botany, anthropology, psychol- 
ogy, sociology and economics, history and philology, 
engineering, medicine and surgery, agriculture, manu- 
facturing and commerce, education, and any other science 
of any nature or description, whether or not now known or 
now recognized as scientific, and may be applied to or 
through public or private associations, societies, or in- 
stitutions, whether incorporated or not, or through one or 
more individuals.”’ 

Applications for grants under this indenture are con- 
sidered by a committee of this Academy on stated dates 
only. The next meeting to consider applications will be 
held on February 15, 1942. Applications should be made 
on special forms furnished by the committee. Correspond- 
ence, including requests for application blanks, should be 
addressed to the chairman of the Committee on the Per- 
manent Science Fund, John W. M. Bunker, Massachusetts 
Institute of Technology, Cambridge, Mass. 


*From Science, 94 [2445] 432 (Nov. 7, 1941). 


EXCERPTS FROM SECTION II: 
4. TECHNICAL RESEARCH BY TRADE 
ASSOCIATIONS * 


By CHARLES J. BRAND 


ABSTRACT 


Successful research by trade associations should benefit 
both association members and the consumers of the mem- 
bers’ products. 

Trade associations use various agencies for conducting 
research. A large number of associations maintain their 
own well-equipped, ably staffed laboratories; many use 
commercial research laboratories; some rely on university 
fellowships or financial grants to educational institutione; 
and others obtain the assistance of government agencies 
having research facilities, such as the National Bureau of 
Standards. Many other methods are available and used. 

Among important research projects now being carried 
on by trade associations and, according to a recent sur- 
vey, in the order mentioned as to frequency, are the search 
for additional sources of supply of standard materials or 
for new materials, efforts to improve standard products, 
investigation of outlets for the industry’s products, and 


* From Research, A National Resource. A report of 
the National Research Council to the National Resources 
Planning Board. 370 pp. For sale by Superintendent of 
Documents, Washington, D.C. Price $1.00. 
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the search for new products that the industry can manu- 
facture successfully and sell. 

A major problem confronting trade association technical 
research is that of financing. Unless immediate practical 
results permit prompt returns to the industry, interest in 
research projects wanes and financing becomes increas- 
ingly difficult. Fundamental research is seldom of such a 
nature that the problem can be quickly solved. Financial 
arrangements should ensure reasonable continuity of re- 
search projects for periods sufficiently long to permit com- 
plete exploration of the possibilities involved. It should 
be financed, whenever possible, from the general funds of 
the association in order that all members may have equal 
rights in the results. 

The results of trade association research should be 
made available to the members and the public as rapidly 
and completely as the definite findings warrant. Statis- 
tical valuation of the results obtained is not possible, but 
a great amount of benefit to the public at large has been 
obtained. The special equipment and trained personnel 
of trade association research organizations will be quickly 
and efficiently available to serve the people in any national 
emergency. 


Technical research carried on by one industry may 
vitally affect other apparently entirely unrelated indus- 
tries. Substitutes for standard commodities produced 
by one industry may be developed through technical re- 
search in another. Stainless steels, for instance, have al- 
most completely supplanted some nonferrous metals and 
alloys for many uses where ordinary corrosion is an im- 
portant factor. An industry may suddenly find that the 
entire outlet for its product has been captured by some 
other industry that it did not previously regard as in any 
sense competitive. The partly supplanted industry must 
find other outlets, better its methods or its products suf- 
ficiently to compete, or lose its market. Its entire eco- 
nomic existence may beat stake. The balance is upset and 
must be re-established. Often such an industry must 
turn to cooperative association research of one kind or an- 
other in order to solve its new problems and continue its 
operations. This situation is evidenced in the relation the 
artificial refrigeration industry bears to the natural and 
artificial ice industries. The expense of individual re- 
search effort is often prohibitive; a pooling of the knowl- 
edge, the experience, and the resources of an entire in- 
dustry may be essential to the maintenance of its research 
activities. 

The following News Letter was recently issued by the 
National Association of Manufacturers: 


“Thirty-one per cent of the national manufacturing 
trade associations in the National Industrial Council con- 
duct scientific research activities, according to a survey 
just completed by the Council in cooperation with the 
N.A.M. Advisory Committee on Scientific Research, of 
which Karl T. Compton, president of the Massachusetts 
Institute of Technology, is chairman. 

“Of the 113 associations in the national manufacturing 
trade group, 35 conduct research activities and 11 have 
their own laboratories or cooperate with others in support- 
ing laboratories. The average annual research budget of 
27 associations reporting specific figures was $36,960. 
The median budget was $25,000. Two associations spend 
more than $100,000 a year. 

“‘An average of 10 persons are employed in the labora- 
tories operated by the associations reporting. 

“‘Twenty-one of the associations finance research proj- 
ects at universities, 7 at research foundations, and 3 at 
commercial laboratories. 

“Most of the laboratories reported were established in 
the decade between 1920 and 1930. 

‘‘Approximately 34% of the associations take out pat- 
ents on the products of their research activities. In the 
most instances, the patents are assigned to the association. 

“Ten associations distribute information on the results 
of their research to members only and 25 make the results 
known to the public generally.”’ 
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Save With Synthetic “DISTILLED’’ WATER 


By chemical treatment—WITHOUT HEAT! 
1,000 Gallons for less than a dollar 


Many large ceramic concerns 
are today relying on ILLCO- 
STILL units for their ‘“Dis- 
tilled” Water Supply. (A 
technical description of the 
rocess appeared in The Bul- 
etin of the American Ceramic 
Society, Vol. 20, No. 7, July, 
1941.) 


Synthetic “Distilled” Water 


meets all requirements for 
chemical and industrial pur- 


HEL 


SYNTHETIC “DISTILLED” WATER 


poses—and is now available 
at a fraction of the former cost 
by the ILLCO-STILL modern 
method. 


Completely automatic (between 
periodic regenerations )— 
water is not evaporated, so no 
heat is required—pipes will 
not lime up—maintenance 
cost is reduced to minimum. 
A unit delivery 300 gallons an 
hour occupies space about 
4 X 10 feet. Made of finest 
material to protect purity of 
water. Available in units 
from 150 gallons an hour to 
5000 gallons an hour. 


Investigate the savings and 
other advantages of ILLCO- 
STILL as applied to your re- 
quirements. 


OPERATION — Water passes through two 
reactor tanks. A chemical reaction in first 
tank removes positive ions, such as calcium, 
magnesium, sodium, and iron, substituting 
hydrogen. Water then passes to second tank 
where the hydroxyl (OH) ion is substituted for 
negative chloride and sulphate ions, etc. 
This OH ion then combines with hydrogen 
to form HzO. The minerals removed from 
water are retained in reactor tanks until flushed 
to drain. Treated water contains small 
amounts of dissolved carbon dioxide gas 
which can be dispelled easily by aeration. 


ILLINOIS WATER TREATMENT COMPANY, 840 Cedar St., Rockford, Illinois 


JOURNAL OF THE SOCIETY 
OF GLASS TECHNOLOGY 


A bimonthly Journal containing the 
original papers communicated to the 
Society together with abstracts of other 
papers covering the whole field of glass 


technology. 


Membership of the Society is open 


to all persons, or associations of persons, 


interested in glass. 


Orders and enquiries should be addressed to— 


The Secretary, 


Society of Glass Technology, 


The University, 


“Elmfield,” Northumberland Road, 
SHEFFIELD 10, England. 


Advertise 
in 


The Bulletin 


Number of Insertions 


I month 3 months 6 months 12 months 


Full page $66.00 $60.00 $52.00 $44.00 
Half page 36.00 33.00 30.00 26.00 
Quarter page 20.00 18.00 16.50 15.00 
Eighth page 10.75 9.90 9.00 8.25 


Classified advertisements: 35 words for 


$1.10 per insertion 


Cover positions: list plus 25% 


First page preceding or following reading 


matter: list plus 20% 


Color rates: on application 


Reading notices not accepted 
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composition, diagram, (5) 159-60. 
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Abrasives, bonds for abrasive articles, char- 
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Abrasives (continued) 
exhibit at Chicago Museum of Science 
and Industry, description, (10) 373 
“grading” 


of abrasive products, use of 
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Abrasives (continued) 

Rockwell hardness tests, (2) 46. 

for grinding, elasticity values, tabular 
data, (2) 40. 

for grinding, hardness: Mohs’ hardness 
scale, (2) 41; test methods, tabular 
data, (2) 39-43; toughness, and refrac- 
toriness, measurement, (2) 39-43. 

for grinding, vs. ‘“‘work’’ being ground, (2) 46. 

materials for, classification, (2) 43. 

polishing, buffing, and lapping wheels, 
bonds for, (2) 45 

Acheson, E. G., discoverer of Carborundum, 
biog., (10)" 342-43; Oct. cover photo; 
Carborundum Co. tribute, (3) p. 20, Ad- 
vertising Section; exhibit of laboratory at 
Chicago Museum of Science and Indus- 
try, (10) 373. 

Activities names (names of Society members 
or others entering into discussions of 
ceramic interest or contributing through 
The Society to the definite interests of 
the ceramic industry; titles of papers 
presented before Local Sections, Student 
Branches, and trade association meetings 
are included under their author names). 

Ablard, J. E., “analysis of strains in glass 
produced by applied ceramic colors,’’ (11) 


Baggs, A. E., “connection and correlation 
of ceramic art and ceramic engineering 

Baker, T. C., “water hammer breakage in 
glass containers,” (10) 3 

Barringer, L. E., receives ie 'Y. State Col- 
lege of Ceramics degree, (7) 261; ‘‘remi- 
niscences of an early graduate,” (11) 
415; see also Barringer, L. E. 

Bell, W. C., “glaze fit,’”’ (4) 143. 

Bement, Aion, “ceramics in interior decora- 
tion,”’ (2) 73. 

Birch, R. E., “industrial in clay 
manufacture,” (1) 3 

Bole, G. A., “history and of Ohio 
State Univ. Eng. Expt. Sta.,”’ (2) 72. 

= J. E., “‘Washington at work,” (4) 

8 


Bruckner, W. ~ “research on molds for 
glass,”’ (11) 418 


Callinan, E. E., problems 
found in steel plant, ” (6) 2 

Campbell, E. S., 1 kewl of Pacific 
Northwest,” 

Society,” (5) 181; “kiln construction,” 
(2) 72; see also Carruthers, . 

Bennett, ‘‘industrial defense,’’ (6) 
28 


Cook, H. L., “enamel shop operation under 
restrictions on materials,’ (9) 
18 


Cothern, L. I., “‘safety engineering educa- 
tion at V.P.I.,”’ (1) 35. 

Crist, R. E., “travels in Venezuela,’’ (11) 
418. 

Cunliffe, Jack, “‘practical application of 
grain- sizing relation to pressing 
practice,” (4) 1 


Dadisman, R. A., “‘what about tomorrow?”’ 
(9) 318. 

Davison, F. D., ‘“‘Winston Churchill: the 
man and his background, ”* (4) 138. 

Day, Frank, Jr., and Silverman, Alexander, 

“chemical mechanism {decolorizing 

glass with selenium,” (10) 3 

Deutsch, Eugene, ceramic 
sculpture,” (7) 257. 


Easter, G. J., “‘high-temperature micro- 
scopic work,” (2) 71. 

Eyerly, G. B., “control of drying in tunnel 
driers,’ (4) 138; ‘Pacific Northwest 
diatomite,”’ (2) 72. 


Fewkes, Vladimir, ‘‘pottery making among 
the Catawaba and Cherokee indians,”’ (7) 
257. 

Filippi, C. R., “profit engineering as re- 
lated to business management,’’ (4) 138. 

Flint, F. C., reports of Comm. on Light 
Protective Glasses for Pharmaceutical 
Work and Comm. on Nomenclature at 
Glass Div. autumn meeting, (10) 369. 

Frazier, C. T., “elimination of destructive 
batch dust in continuous tank furnaces,”’ 
(11) 418. 

Funnell, of Portland 
cement,” (4) 1 


Greaves-Walker, A. F., “professional licens- 
ing of engineers,’’ (2) 72. 
Gregory, Waylande, ‘‘creative achievement 


Activities names (continued) 


in sculpture, autobiographical,” 
(1) 3 


Hansard, Carey, ‘ ‘ceramic equipment and 
materials,’”’ (7) 257. 

Harman, C. G., “electrolytes in ceramic 
bodies,” (4) 138 

Hettinger, E. L., “colored glass for general 
eye protection,’ (1) 35; treated 
lenses for eye protection,” (1) 

Lynn, ‘‘why (4) 


Hunter, R. S., ‘‘use of color terms,”’ (1) 37. 


lliff, John, ‘“‘degrees of opacity and white- 
ness in enamels,’”’ (4) 138. 


eg Jerry, ‘ ‘glazed tile units,” (4) 138. 

Jones, E. O., ‘‘some phases of ‘aceasta 
ceramic decoration, ” (2) 73 

Jones, F. L., ‘ yo? glass ‘and national 
defense,” (11) 4 


Keith, W. P., ‘‘cements,”’ (2) 72; ‘‘mecha- 
nism of drying,’’ (4) 138. 
Kelso, J. L., “ceramic archeology,” (5) 181. 


Kimberling, L. A., ‘“‘sewerpipe manufac- 
ture,”’ (6) 224. 


King, R. M., “recent developments in 
enameling industry,’’ (12) 460. 

Klinefelter, T. A., ‘‘development of dinner- 
ware in whiteware industry and work of 
Nat. Bur. Stand.,”’ (2) 71. 

Kraner, H. M., ‘‘causes of wear in blast- 


furnace linings,’’ (2) 70; “importance 
and use of alumina and silica refractories 
in steel industry,”’ (2) 71; ‘‘use of re- 


fractories in steel industry,’’ (7) 263. 
Kreitzer, H. R., ‘‘cavity wall construction,” 
(4) 138 


Kreitzer, John, “power costs,”’ (4) 138. 


Lambert, Jack, ‘‘clay cartoons,’’ (11) 416. 

Lawler, Genevieve, ‘‘market value of good 
design in studio ceramics,”’ (7) 257. 

Lindemuth, L. B., “design, construction, 
and operation of open-hearth furnaces 
with basic roofs,’’ (9) 325. 

Lundell, G. E. F., A.S.T.M. president, 
1941-1942, (7) 261. 


Manson, M. E., “pebble mill operation,” 
(6) 223. 

Marbaker, E. E., “‘development of porce- 
lain enamel on sheet steel,”’ (4) 138. 

tks L. A., “‘tunnel-kiln operations,’’ 
4 

McConnell, Douglas, ‘‘economics and social 
purpose in industrial organization,” (7) 
263. 

McCormick, W. E., “‘dust hazards in in- 
(1) 35; ‘fumes and gas masks,”’ 


McFaul, E. A. think you’re pe- 
culiar too,’ (11) 4 

Merritt, L. M., ‘‘dust a in ceramics,’ 
(4) 143. 

Mershon, C. ‘B., “gas burning and control 
equipment,’’ (12) 459. 

— A. D., “hobbies for a lifetime,’’ (6) 


Morton, Alex, ert ing and steel plant 
refractories,” 

Morton, T. B., Padustrial safety work of 
Dept. of Labor and Industry of Va.,” (1) 


Oo. 
Muller, F. W., “insulation refractories,” 
(11) 417. 


Naff, D. W., ‘safety rere = Norfolk and 
Western Railroad,’ *(1) 3 

Navias, Louis, report of “3 S.T.M. com- 
mittee work on standards at Glass Div. 
autumn meeting, (10) 369. 

Neff, John, ‘‘American optical glass indus- 
try,” (5) 182. 

Nicolas, Joeb, ‘‘stained glass,’’ (2) 73. 
Norman, C. A., ‘“‘meaning and development 
of engineering in Middle Ages,”’ (2) 72. 
Norvell, B. " “manufacture of glass 

blocks,” (4) 142 


O’Shea, J. J., ‘‘fan installations in ceramic 
plants,’’ (11) 417. 


Parmelee, C. W., “effect of present world 
crisis on ceramic industry,” (1) 34; lec- 
at Chicago Academy of Sciences, (2) 

Parmelee, C. W., and Badger, A. E., re- 
search on glass in laboratories of Dept. of 
Ceramic Engineering, Univ. of Ill, (11) 
418. 


Activities names (continued) 

Paulus, Alfred, ‘‘sterilamps,’’ (10) 369. 

Pearce, C. S., ‘‘will Washington restric- 
tions disrupt porcelain enameling in- 
dustry?’’ (9) 318. 

Pincus, Alexis, ‘‘research on glass struc- 
ture,’’ (12) 459. 

Poulter, T. C., ‘‘Byrd Antarctic expedi- 
tion,’’ (12) 459 

Purdy, R. C., ‘‘American Ceramic Society 
exhibit,’’ (4) 143; master of ceremonies 
at Pittsburgh Local Section dinner, (5) 
181; presentation of plaque commemo- 
rating first college course in ceramic en- 
gineering, (10) 369 


Ralston, O. C., “‘substitute ceramic ma- 
terials,’’ (12) 459. 

Rambusch, H. Ww. “stained glass, its past 
and its future,”’ (2) 73. 

Roberts, Milnor, welcome to ae North- 
west Clayworkers’ Assn., (4) 1 

Ross, D. W., ‘“‘sources of stones 38 “glass,” 


Russell, Ralston, Jr., “recent developments : 
related to high-tension electrical porce- : 
lain,’’ (11) 416. 


Safford, H. W., and Silverman, Alexander, 
“alumina-silica relationship in glass,” 
(10) 369. 

Saindon, M. D., ‘‘temporary and perma- 
nent construction at military and naval 
establishments,”’ (4) 138. 

Schmitz, C. L., “figure sculpture,’’ (2) 73. 

Scholes, S. R., in charge of entertainment 
at Glass Div. autumn meeting, (10) 369; 
“some aspects of modern furnace design 
and operation,’”’ (11) 418. 

Silverman, W. B., recent work on cords in 
glass, (11) 418. 

Simon, A. G., ‘‘developments in porcelain 
dinnerware bodies,” (4) 138. | 

Simpson, H. E., ‘“‘trends in building sci- 
ence,”’ (1) 34. 

Smith, Frazier, ‘‘creative design in glass,” 
(5) 181. 

Smith, K. E., ceramic art teacher at Blue 
Ridge, N. C., (10) 370. 

Smoot, Jack, “résumé of ceramic projects 
from the NYA in Ga.,”’ (7) 257. 

Soini, William, ‘demonstration of pottery 
throwing,” (2) 73. 

Sosman, R. B., chairman for ceremonies ; 
commemorating first college course in i 
ceramic engineering, (10) 369, (11) 415; 
see also Sosman, B. ; 

Stevenson, Samuel, “ceramic colors and 
stains in whiteware industry,”’ (4) 138. 

—- J. B., “materials handling,” (4) } 


Sullivan, J. D., and Austin, C. R., “‘selen- 
ium ruby glass,’’ (10) 369. 


Tetrick, J. D., ern enameling of sheet 


steel,’’ (12) 4 
Van Chapin, Cornelia, ‘“‘ceramic sculpture,” 
(2) 73. 
Van Leer, B. R., “‘engineering training for ; 


national defense,”’ (4) 142. 
Varner, J. H., ‘‘manufacture of silica and ] 
fire-clay refractories,”’ (7) 263 
Voorhees, Mrs. H. A., ‘‘small sculpture in : 
play,” (2) 73. 


Watts, A. S., “early history of Ohio State 
Univ. ceramic engineering department,” 
(10) 369, (11) 415; “history and de- 
velopment of ceramic engineering cur- 
riculum,”’ (2) 72. 

Weith, G., motion pictures: ‘glass blocks”’ 
and “‘safety glass,”’ (1) 34. 

Weyl, W., chairman, symposium on color, 
Forty-Second Annual Meeting, (1) 28. 
Whittemore, O. J., Jr., ‘‘Iowa brick in- 
dustry,’’ (4) 138; “refractories from Wash- 

ington olivine,”’ (2) 72. 

Wieselthier, Valley, “sculpture pottery,’’ (2) 
73. 

Williams, Wheeler, ‘“‘sculpture in terra 
cotta,”’ (2) 73 

Winters, H. E., “‘creative designs in enam- 
els,’’ (5) 182 

Wiss, J. E., ‘‘ceramic application of. gypsum 
and calcined gypsum, * (2) 72 “gypsum 
and allied industries,” (5) 
1 


83 
Wright, T. G., ‘‘safety glass,’’ (1) 34. 


Yutzey, M. G., “ ‘glamorous’ table set- : 
tings,” (5) 181. 
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Activities names (continued) 

Zeisel, E va, ‘handicraft and mass produc- 
tion,” (1: 2) 461. 

Zwermann, C. H., ‘‘nature of clays and al- 
teration of their physical properties by 
chemical additions,’”’ (4) 138; ‘“‘refrac- 
tories: manufacture, properties, and 
uses,’’ (2) 72; see also Zwermann, C ; 

Adams uniform chromaticity system: for 
color specifications, diagram, tabular 
data, (11) 382-84; for routine color 
control, curves, tabular data, (11) 382- 
84; equation for computing color diff- 
erences, (11) 397; diagram, (11) 396. 

Adsorbed salts in clays, control by barium 
carbonate and sodium silicate additions, 
diagrams, tabular data, (5) 155-58. 

Air Hygiene Foundation, name changed, (10) 

officers and trustees, (4) 150. 

—_ annual meeting announcement, (10) 

4. 


Alabaster glass, work of Alexander Silvermen, 
12) 454-57. 

Alkaline cleaner baths for enamelware, 
changes in cleanability during use, 
studies, diagrams, (12) 434-37. 

Alumina refractories, development in U. S., 
(6) 217. 

Aluminum compounds, inhibitory effects in 
silicosis, (8) 281, 284. 

American Academy of Arts and ee per- 
manent science fund, (12) 4 

American Ceramic Society. In Pattie to 
references given here, Society topics 
will be found under Committees; Di- 
visions; Local Sections; Meetings; Mem- 
bers; Officers. 

Annual Meetings and officers, 1899-1941, 
(4) 142; see also Meetings 
Appointed 1941- 1942, (7) 
6 


Ceramic Educational Council. See Ce- 
ramic Educational Council. 
committees and committee reports. See 


Committees. 

Fellows. See Fellows, American Ceramic 
Society. 

=r Members. See Honorary Mem- 
ers. 

Institute of Ceramic Engineers. See Jn- 
Stitute of Ceramic Engineers. 

officers. See Officers, American Ceramic 
Society. 


season's greetings, (1) 36. 

Standing Committees, 1941-1942, (7) 255- 
56. 

Trustees and officers, 1941-1942, (9) 326, 
(10) opposite p. 353; (12) back of Title 
Page. 

American Chemical Society, advisability of 
labor unions, (12) 462-63. 

Evans, W. L., president, 1941-1942, biog., 
(9) 315-16; Sept. cover photo. 

American Design Award to Glenn Lukens, (6) 
22! 5. 

American Institute of Mining and Metal- 
lurgical Engineers, Industrial Minerals 
Div., joint meeting with Institute of 
Ceramic Engineers, announcement, (8) 
296. 

American Society for Testing Materials, 
Committee C-8 on Refractories, report, 
officers, (4) 139; refractories manual 
published, (4) 139. 

Committee C-14 on Glass and Glass Prod- 
ucts: officers, (4) 139; Subcommittee 
III meeting, members, (4) 139. 

Committee C-15, report, officers, (4) 138- 
39. 

Lundell, G. E. 
(7) 261. 

meeting announcements: spring, 1942, 
(12) 461; 45th annual, 1942, (12) 461. 

Anderson, W. H. Locke, necrology, biog., 
photo, (12) 460. 


F., president, 1941-1942, 


Annual Meetings, American Ceramic So- 
ciety. See Meetings, American Ceramic 
Society. 


Annual Membership Roster. See ‘Annual 
Roster” under Members. 
Apparatus. See also Furnaces; Kilns. 
atmosphere generator for controlled-oxi- 
dation firing in enameling furnace, (12) 
432-34. 
attrition scrubber for removal of iron- 
bearing impurities from glass sands, 
photos, (6) 188-90. 
audio-frequency meter for determining 
sonic-vibration properties of dinnerware 
bodies, diagram, photo, (12) 427-28 
Bird continuous centrifuge for particle-size 
control of clays, (9) 306; diagram, (9) 
305. 


(1941) 


Apparatus (continued) 

for centrifugal slip eee of dinnerware 
plates, diagram, (4) 1 

electric eyes for firing 
in enameling furnace, (12) 433. 

elutriator for classification of clays, dia- 
grams, (9) 304-305. 

Jackson apparatus, modified, for determina- 
tion of specific gravity of fine powders, 
photo, (10) 334-35. 

Littrow spectrograph for analysis of enamel 
frits, (1) 4. 

spectrophotometers for color matching of 
ceramic materials, (11) 381-84. 

stationary electrode, for electrophoretic 
dewatering of clay suspensions, (7) 244- 
45 


stress- strain, for determining elastic mod- 
uli of dinnerware bodies, photo, (12) 428. 
vacuum lathe for turning fine clayware, (7) 
251-52; diagram, (7) 251. 
Appointed Representatives, American Ce- 
ramic Society, 1941-1942, (7) 256. 
Archeological ceramic laboratory, research 
problems, (12) 451-53. 
Archipenko Art School summer course, (5) 
184 


Arrance, F. C., on staff of N. Y. State College 
of Ceramics, photo, (4) 144. 

Art and artware. See also Chinaware; 
ration; Exhibits; Glass; Glazes; 
lain; Pottery. 

American Design Award to Glenn Lukens, 
(6) 225. 

Archipenko Art school summer course, (5) 
184. 


Deco- 
Porce- 


Blue Ridge, N. C., Art Division autumn 
meeting: program, (7) 257; résumé, 
photos, (9) 321-22; ceramic art classes, 
photos, (10) 370-71. 

Ceramicenter for ceramic artists, announce- 
ment, (9) 320. 

Chinese porcelain decoration, sources of 
symbolism, photos, (6) 196-207. 

Crane Memorial plaques, photos, (10) 374. 

European enamels, Cleveland Museum 
of Art, (4) 147-48; photo, (4) 147. 

Fosdick, M. L., honored at Metropolitan 
Museum of Art, photo, (1) 36. 

Freer Gallery of Art. See Freer Gallery of 
Art. 

National Ceramic Exhibition (Syracuse). 
See National Ceramic Exhibition. 

New York Society of Ceramic Arts. See 
New York Society of Ceramic Arts. 

New York State College of Ceramics, 
Christmas sale of pottery, (12) 460. 

West Virginia ceramic extension courses, 
annual exhibit of student work, (7) 262. 

Art Division. See Divisions. 

Artist-designers sought by federal govern- 
ment, (2) 74. 

Atmosphere generator for controlled-oxida- 
tion firing in enameling furnace, (12) 
432-34. 

Attrition scrubber for removal of iron-bearing 
impurities in glass sands, photos, (6) 188- 
90 


iisemaiils heat and humidity controls for 
drying ceramic ware in continuous tun- 
nel and batch driers, diagrams, tabular 
data, (9) 309-11. 
Autumn Division meetings. See Divisions. 
Awards. See also Research fellowships. 
American Design Award to Glenn Lukens, 
(6) 225. 
Frazier Award (Ceramic Camera Club) to 
E. L. Hettinger, (5) 178. 
Pittsburgh Award to Alexander Silverman, 
(2) 73; former recipients, (2) 73. 


Bahnsen, M. J., assistant director, Ferro 
Laboratories, appointment, (9) 317. 
Baltimore Local Committees, (2) p. 22, Ad- 
vertising Section; (3) 77; J. D. Tetrick, 
assistant chairman, photo, (1) 29. 

Baltimore Potters Round Table, founding, 
members, (2) 75-76. 


Baltimore-Washington Section. See Local 
Sections. 

Bardrof, F. biog., (4) 144; 
photo, (4) 1 


Barium “and sodium silicate for 
control of adsorbed salts in clays, (5) 
155-58. 

Barringer, L. E., Orton Fellow lecturer, 1939, 
(10) 369; receives degree at N. Y. State 
College of Ceramics, (7) 261; see also 
Activities names. 

Battelle Memorial Institute, bituminous coal 
research program, (1) 38. 

new research staff members: P. T. Talbott, 
(9) 318; C. F. Lumm, (11) 422. 
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Bausch, Edward, development of microscopes, 
photographic = and laboratory in- 
struments, (2) 57-! gift to Rochester 
Museum, (2) 61; Feb. cover photo. 

Bausch & Lomb Optical Co., ery (2) 57- 
61; national defense work, (2) 59-61. 

Foster, Walter 

Murray Scott, 

60-62; 


staff members: Leon 
Fraser, Frank Kingsley, 
Young, photos, (2) 
F. Jones joins staff, (2) 62. 

and footnote references, 

abrasives for grinding, (2) 39-47. 

ancient pottery, (12) 452-53. 

chromium oxides, (11) 402-411. 

clay particle size, (9) 303. 

cleaning glass sands, (6) 187-88. 

color differences, (11) 392-99. 

color specifications, (11) 375-80. 

electrical dewatering of clay suspensions, 
(7) 244-45. 

firing of ceramic ware, (8) 270-71. 

insulating firebrick, (12) 439-40. 

iron determination in silicates, (10) 331-34. 

permeability of ceramic ware, (12) 443-45. 

photography in ceramics, (1) 1-4. 

plastic clay body lubrication, (2) 48-50. 

— ceramic building members, (8) 
276. 

refractories industry development in U. S 
(6) 218. 

refractories for molten calcium phosphate, 
(7) 229-30. 

salt glazing, (7) 239-41. 

silica determination, (12) 447-48. 

siliceous dust exposure in brick and tile 
plants, (4) 130-34. 

slip, casting, (4) 113-16. 

sonic-vibration properties 
bodies, (12) 425-27. 

vanadium, titanium, and iron determina- 
tion, (10) 330 

water purification, (7) 246-47, 250-51. 

Biographies, Acheson, E. G., (10) 342-43; 

Oct. cover photo; see also . icheson, E. G. 

Anderson, W. H. Locke, necrology, photo, 


of dinnerware 


(12) 460. 

Bardrof, F. E., necrology, (4) 144; photo, 
(4) 145. 

Bausch, Edward, (2) 57-59; Feb. cover 
photo. 

Bleininger, A. V., publications, (5) 177. 

Booker, H. N., (11) 418 


Burton, William, necrology, 9) 323- 24, 

Canfield, photo, (11) 42 

Day, A. L., publications, (7) 950-54: July 
cover photo. 

Evans, W. L., (9) 315-16; 
photo. 

Falconer, A. T., necrology, photo, Ng 419. 

Griffin, Cc. necrology, photo, (2) 62. 

Harbison, Ss. P., (6) 210-13; June cover 
photo. 

Hauser, E. A., photo, (1) 28. 

Herzog, J. S., ‘necrology, photo, (5) 183. 

Hilgenberg, Cc. G., (3) 109-10; March 
cover photo. 

Hes O., necrology, photo, (6) 226. 

Hope, Herford, necrology, publications, (5) 
182-83. 

Houghton, A. B., necrology, (10) 372. 

Hower, H. S., necrology, photo, (i1) 419. 

Kohler, W. J., (4) 184-37; April cover 
photo. 

Kondo, Seiji, necrology, photo, (4) 145. 
Krehbiel, J. F., necrology, photo, (9) 323; 
additional notes by P. E. Cox, (11) 420. 

Leach, W. R., necrology, photo, (9) 322. 
Lindemann, A. J., necrology, (4) 146. 
Mitchell, C. H., necrology, photo, (10) 371- 


72. 
Salt, Frederick, necrology, (10) 371. 
Saunders, L. E., necrology, photo, (4) 145- 


46. 
Scammell, D. W., Jr., necrology, (11) 420. 
Silverman, Alexander, publications, (12) 
454-57; Dec. cover photo. 
Simcoe, George, necrology, publications, 
photo, (11) 418. 
Smith, J. M., (5) 163-64; May cover photo. 
Smith, P. A., necrology, (11) 419-20. 
Walters, D. B., necrology, photo, (10) 371. 

Bird continuous centrifuge for particle-size 
control uf clays, advantages, operation, 
(9) 306; diagram, (9) 305. 

Bleininger, ‘A. V., Honorary Member, biog., 
publications, (5) 177; appreciation of 
honor, (5) 177 

Bloating of test cones, effect on P.C.E. de- 
terminations of refractory materials, 


Sept. cover 


diagrams, photos, (9) 300-302. 
Blue Ridge, N. C., Art Division autumn 
meeting: program, (7) 257; résumé, 


photos, (9) 321-22; ceramic art classes 


photos, (10) 370-71. 
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Bonds for poperiee articles, types, character- 
istics, (2) 44-45. 
Lumnite for alumina refractories, (10) 336- 


38. 
Booker, H. N., necrology, biog., (11) 418. 
Borax in salt pases résumé of technical liter- 
bh ature, (7) 241. 
Brand, C. J., technical research by trade 
associations, Research Council 
(12) 4 
See also a Driers; Refrac- 
pe Structural clay products; Tile. 
adjustable recirculating humidity tunnel 
Gries fe for, advantages, (7) 242; diagram, 
300 years ago, photo, 
1) 1 
from dies and augers, 
7) 2 
drying, ate heat and humidity con- 
trols for, (9) 309-11. 
firing, multiple-tunnel kiln for, advantages, 
(8) 271. 


kilns for, use of insulating firebrick, ad- 
vantages, (12) 439-40. 
Structural Clay Products spent research 
program, outline, (9) 317 
vitrified paving, simplified practice recom- 
mendation, (6) 228 
Brick industry, siliceous dust exposure of 
workers in N. C., tabular data, (4) 130- 


34. 

Brown, G. H., 25th jeomnnny at Rutgers 
University, (6) 2 

Brown, H. S., (9) 322. 

Budnikoff, P. P., thirtieth anniversary at 
Kharkov Inst. of Chemical Technology, 
(6) 225. 

Buffing. See Abrasives. 

Building mateviais. See Structural clay 
products. 

Bulletin cover photos. See Photographs, 
Bulletin covers. 
Burton, necrology, (7) 261; biog., 

(9) 323-24 
Butane for controlled-oxidation firing of 
enameling furnace, (12) 432-34. 


Calcium metaphosphate, molten, refractories 
for, resistance tests, tabular data, dia- 
grams, photos, (7) 229-37. 

California cal Sections. See ‘Northern 
California’ and “Southern California”’ 
under Local Sections. 

Camera Club. See Ceramic Camera Club. 
Canadian pottery at National Ceramic Ex- 
hibition, list of contributors, (11) 423. 
Canfield, J. Jj., perfects weight calculator, 

biog., photos, (11) 421. 

Carborundum, discovered by E. G. Acheson, 
(10) 342-43; effect on growth of abrasive 
industry, (10) 343; see also Acheson, 
E. G. 


Carborundum Company, exhibit at Chicago 
Museum of Science and Industry, de- 
scription, (10) 373. 

Carr-Lowrey Glass Co., history, (3) 110-12. 
a, J. L., President’s Address, (5) 
164-66; see also Activities names. 

Casting slips. See Slips. 

Cements, high-alumina (Lumnite), as bond 
_ pure alumina refractories, (10) 336- 


Central District Enamelers’ Club. See 
Enamelers’ Clubs. 

Central Ohio Section. See Local Sections. | 

Centrifugal fractionation for particle-size 
control of clays, advantages, process, 
diagrams, (9) 305-306. 

Centrifugal slip casting of dinnerware plates, 
procedure, effect on casting time and 
firing shrinkage, tabular data, diagram, 
(4) 113-16 

Ceramic Association of New Jersey, annual 
meetings: 1941, (2) 74; 1942, announce- 
ment, (12) 461. 

autumn meetings: announcement, (11) 
422; program, (12) 461. 
officers, executive committee, (2) 74. 

Ceramic Association of New York, annual 
meeting, announcement, (10) 372. 

Ceramic bodies. See also specific types of 
ceramic bodies throughout Index. 

glazed, reflectance measurements, effect of 
thickness and ne of applied 
glazes, (2) 50-5 

salt glazes for: sreapenten, reduction of 
ar temperature, literature résumé, 
7) 239-41; proposed investiga- 
tion, (7) 241 

volcanic ash as substitute for ball clay and 
feldspar, (10) 327 


Ceramic Camera Club, Board of Governors, 
(5) 178. 


Frazier Award: committee and jury of 
selection, (2) 70; presentation to E. L. 
Hettinger, (5) 178; winners of other 
awards, (5) 178. 

officers and Board of Control, (2) 70. 

Third Annual Salon at Forty-Third Annual 
Meeting: announcement, (1) 29; infor- 
mation, (2) 70. 

Ceramic construction materials. See Sitruc- 
tural clay products. 

Ceramic education. See also Ceramic Educa- 
tional Council; Ceramic schools; Ex- 
tension courses; Summer institutes and 
courses. 

Institute of Ceramic Engineers report, (2) 
67-69. 

public school courses, (1) 13-15. 

Ceramic Educational Council, nomination for 
Trustee, J. W. Whittemore, (2) 65. 

officers, 1941-1942, (9) 326, (10) opposite 


. 353. 
program at Forty-Third Annual Meeting, 
(3) 83. 


Ceramic engineering, first collegiate train- 
ing, commemorative plaque, unveiling, 
(10) 369; — of plaque by R. 
oe Purdy, (11) 415. 

Ceramic engineers. See also Institute of 
Ceramic Engineers. 

occupational deferment sought, (7) 257. 

professional degrees. See Degrees. 

professional licensing, report of Institute 
of Ceramic Engineers, (6) 227. 

Ceramicenter for ceramic artists, announce- 
ment, (9) 320. 

Ceramic exhibits. See Exhibits. 

Ceramic extension courses at West Virginia 
Univ., exhibit of student work, (7) 262; 
final examination, (7) 262; see also Ex- 
tension courses. 

Ceramic Guild of Cincinnati, 1940-1941 
programs, (2) 74; officers, (2) 74. 

Ceramic history. See also Biographies. 

Acheson, E. G., discoverer of Carborun- 
dum, (10) 342-43. 

Baltimore Potters —— Table, founding, 
members, (2) 75-76 

Bausch & Lomb Optical Co., (2) 57-61. 

Carr-Lowrey Glass Co., (3) 109-12 

ceramic engineering, first collegiate train- 
ing, plaque unveiling, (10) 369; presen- 
tation of plaque by R. C. Purdy, (11) 415. 

Chinese porcelain decoration, sources of 
symbolism, photo, (6) 196-207. 

Day, A. L., biog., publications, (7) 252-54; 
July cover photo. 

er background, photos, (11) 
411-12. 

European enamels at Cleveland Museum 
of Art, (4) 147-48; photo, (4) 147. 

Evans, W. L., biog., (9) 315-16; Sept. 
cover photo. 

Harbison, S. P., and Harbison-Walker 
Refractories Co., (6) 210-13. 

Harker Pottery Co., (1) 25-27. 

Hilgenberg, C. G., and Carr- Lowrey Glass 
Co., (3) 109-12. 

Kohler, W. J., and Kohler Co., (4) 134-37. 

manufacture of Chinese brick 300 years 
ago, photo, (1) 16-18. 

Pittsburgh Plate Glass Co., (8) 288-90; 
past-presidents, photos, (8) 289-90. 

refractories industry development in U. S., 
(6) 213-18. 

Robertson Art Tile Co., 50th anniversary, 
photos, (11) 413-14. 

Shenango Pottery Co., (5) 163-64. 

Silverman, Alexander, biog., publications, 
(12) 454-57; Dec. cover photo. 

Ceramic industry, industrial health service 

for small plant, (8) 285-87. 

silicosis in, inhibitory effects of aluminum 
compounds, studies, (8) 281, 284. 

water purification, methods, (7) 250-51. 

Ceramic materials, fine, deairing process, (7) 

274-75. 

new uses resulting from defense activities, 
letter from A. R. Olpin, (12) 462. 

opaque, color standards for, (11) 385-86. 

research on, Committee on Research re- 
port, (5) 172-74. 

spectrophotometry for color specifications, 
curves, tabular data, (11) 381-84; see 
also Colors. 

volumetric method for rapid determination 
of iron in silicates, procedure, apparatus, 
(10) 331-34. 

Ceramic Operatives’ Institute (2d annual) 
at Ohio State Univ., announcement, 
discussion topics, (2) 72. 

Ceramic photography, application, processes, 
description, use, (1) 1-4. 


Ceramics, archeological research problems, 
(12) 451-53. 


colloid chemistry in, Orton Lecture by E. 
A. Hauser, (3) 83. 

Illinois Ceramic Institute, purpose, (2) 73. 

industrial, application of photography, (1) 

public school courses in, (1) 13-15. 

West Virginia extension course, annual 
exhibit of student work, (7) 262; final 
examination, (7) 262. 

Ceramic schools. See also Ceramic education; 
Degrees; Extension courses; Summer 
institutes and courses. 

Georgia School of Technology, Student 
Branch: meetings and speakers, (Oct. 
1), Lane Mitchell, -. F. Wysong, and 
Julian Harris; (Oct. 29), J. O’Shea, 
(11) 417; officers, 1941-1942, 11) 417. 

Iowa State College, Student Branch: 

scholarship award to Lawrence Van 
Viack, (4) 142; winter meeting, Lynn 
Hummel, speaker, (4) 142. 

Thurlimann, Leo, honored, (2) 62. 

Missouri School of Mines and Metallurgy, 

publication of Ceramic Dry & Re- 
pressed News, (6) 224. 

Student Branch: meetings, (March) 
movie, (4) 143; (April), L. A. Kimber- 
ling, speaker, (6) 224; officers, 1941- 
1942, (6) 224. 

New York State College of Ceramics, 

Christmas pottery sale, (12) 460. 

degrees: to L. E. Barringer, (7) 261; 
1941 degrees, (7) 261. 

Electro Refractories & Alloys fellowship, 
appointments, 1940-1942, (8) 296. 

Keramos, new members initiated in 1940, 
(2) 72; in 1941, (12) 460; meeting 
program, (12) 460; new members 
listed, (11) 417. 

St. Pat’s Festival, plans, (12) 460. 

staff changes: appointments, (4) 143- 
44, (9) 318; resignations, (4) 143-44. 

Student Branch meetings and speakers: 
(Oct., 1940), G. J. Easter; (Nov., 
1940), T. A. Klinefelter; ee- 1940), 
H. M. Kraner; (Feb., 1941), 
Carruthers, (2) "71-72, (8) 206; G. 
Ghering and S. F. Walton, (8) 296; 
(Oct.), F. W. Muller, (11) 417; (Nov. y; 
R. M. King, (12) 460. 

Student Branch officers, 1940-1941, 
@) 71-72; for 1941-1942, (8) 296, (11) 


theses, summary, (5) 
158- 

Ohio State University, Ceramic Opera- 
tives’ Institute (2d annual), announce- 
ment, discussion topics, (2) 72. 

degrees, 1941, (7) 262. 

glass and dinnerware ~~ (12) 461. 

Keramos open house, (1) 3 

plaque commemorating frat collegiate 
course in ceramic engineering, unveil- 
ing ceremonies, (10) 369; presentation 
of plaque by R. Cc. Purdy, (11) 415; 
photos, (11) 415. 

Student Branch meetings and speakers: 
autumn, 1940, (2) 72; (Jan.), L. M. 
Merritt, (4) 143; (Feb.), R. C. Purdy 
and W. C. Bell, (4) 143; (April 16), 
John Neff, (5) 182; (April 29), ‘‘board 
of experts,’’ (6) 225; (May), H. M. 
Kraner, (7) 263. 

Student Branch photo, (6) 225. 

Pennsylvania State College, mineral in- 

— extension work, review, (7) 263- 

6 


Rutgers University, Brown, G. H., 25th 
anniversary, (6) 225. 

Ceramic Association of New Jersey, 

— meeting, announcement, (11) 


Ceramic Club and Student Branch: 
meetings and speakers, (Oct.), J. D. 
Tetrick, (12) 459; (Nov.), Alexis 
Royo (12) 459; officers, 1941-1942, 
1 

Department enrollment, (12) 459. 

Emley, W. S., joins staff, (11) 421; 
other new staff members, (12) 459. 

175th anniversary, (4) 143. 

University of Alabama, Student Branch: 
meetings and speakers, (Oct., 1940), 
Professor Le Clair, (Dec., 1940), Douglas 
McConnell, (1) 36, (7) 263; (March), 
J. H. Varner; (April), color films, (7) 

263; officers: 1940-1941, (1) 36; 

io4i- 1942, (7) 263. 

University of Chicago, fiftieth anniversary, 
geologic programs, (6) 228, (10) 373. 

University of Illinois, alumnae news, (1) 

34-35, (2) 71, (7) 262. 
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Ceramic schools (continued) 

Ceramic Ruckus (fifth), 1941, (2) 71. 
Clay Product Plant Operators’ Confer- 
ence, 6th annual, program, (6) 228. 
Glass Problems, seventh conference: 

postponement, (5) 183; announce- 
ment, (10) 372; program, (11) 418. 
Keramos, sophomore award to M. O. 
Cooper, (1) 34-35. 
research on enameled utensils, (2) 73. 
Student Branch: activities, (1) 34, 
(11) 418; Oct. meeting, C. W. Parme- 
lee, speaker, (11) 418; officers, 1941- 


1942, (1) 34; committees, 1941-1942, 
(11) 418. 

Williams ——- award to Robert 
Giles, (1) 3 


University of ‘North Carolina (Raleigh 
Unit), alumni —_ i? 72, (11) 417. 

faculty changes, (9) 3 

Keramos, initiation a (1) 36; 
meetings: (Jan.), (2) 72-73; (Oct.), 
(11) 417; South American student en- 
tertainment, (4) 143. 

scholarship awards, (6) 224. 

Student Branch activities: Engineers’ 
Fair, photo, (6) 224; initiation, (1) 
35-36; spring activities, 1941, (6) 224. 

Student Branch meetings and speakers: 
(Jan.), A. F. Greaves-Walker, (2) 72; 


(Feb.), B. R. Van Leer; (March), 
movie, (4) 142-43; (May), annual 
meeting, (6) 224; (Oct.), A. F. 
Greaves-Walker, R. L. Stone, C. N. 


Kimball, R. B. Adair, and E. C. Hep- 
ler, (11) 417. 
Student Branch officers, 1941-1942, (6) 
224. 
ger ad of Pittsburgh, Frank Day, Jr., 
. W. Safford receive degrees, (10) 


and 
University of a curriculum, activi- 
ties, (11) 417 
University of Washington, Mining Insti- 
tute Jan., 1941, pro- 
gram, (2) 7 
news of (12) 459. 
Pause, replaces C. H. Zwermann 


during 1941-1942, 262; re- 
ceives Ph.D. degree, (12) 4 
student activities: plant 182; 
spring yor 1941, (6) 224; stu- 
dent work, (2) 7 
University of West Virginia, ceramic ex- 
tension courses: exhibit of student work, 
(7) 262; final examination, (7) 262. 
Virginia "Polytechnic Institute, Student 
Branch and Keramos, joint sponsors of 
Engineering Conference on Industrial 
Safety, program, photo of participants, 
1) 35. 


Student — meetings and speakers: 
. M. Norvell and J. E. Fun- 
nell, lay "142: (March), movie, (5) 
182; (Sept.), program plans discussed, 


Student Branch officers, 1941-1942, (5) 
182 


student enrollment, (11) 417. 

Ceramic sculpture, South American, at 
Tenth —, National Ceramic Exhi- 
bition, (10) 372 

Ceramic ware. See also specific types of 
ware throughout Index. 

automatic heat and humidity controls for 
continuous tunnel and batch driers, 
diagrams, tabular data, (8) 309-11. 

clays and clay bodies for, preparation, 
chemical and physical properties, tabu- 
lar data, (10) 340-42. 

drying, waste-heat single-track tunnel 
drier for, advantages, diagrams, (4) 117- 
1 


8. 

Harwell “ground-hog” kiln for, construc- 
tion and advantages, (1) 10- 
11; diagram, (1) 10. 

kilns for, use of insulating firebrick, ad- 
vantages, (12) 437-42 

structural and applied decoration, purpose, 
fundamental principles, (10) 3 338-40. 

use in archeological research, (12) 451-53. 

Chemical Data for Ceramists, Committee re- 
port, (6) 220-21. 

Chemical Industries, + exposition, 
announcement, (10) 373. 

Chemical resistance “4 salt glazes, effect of 
Na O, (7) 239-41. 

Chicago Museum of Science and Industry, 
Carborundum Co. exhibit, description, 
(10) 373. 

Chicago Section. 

Chinaware. See also Porcelain; 

application of photography, 
use, (1) 


(1941) 


See Local Sections. 
Whiteware. 
processes, 


Cleaning of metals. 
Clegg, 


Chinaware (continued) 


centrifugal slip casting, effect on casting 
time and firing shrinkage, tabular data, 


diagram, (4) 113-16. 
cups and bowls, vacuum lathe for turning, 
(7) 251-52; diagram, (7) 251. 
exhibit at Ohio State Univ., (12) 461. 
meo 88 at Wheeling Pottery Co., (5) 


vitreous china body, properties, effect of 


firing and cooling rates, tabular data, (9) 
307-309. 

vitreous and semivitreous, determination 
of modulus of elasticity, sonic-vibration 
vs. stress-strain method, literature re- 
view, tests, tabular data, (12) 425-30. 

Chinese porcelain, decoration, sources of 
symbolism, photos, (6) 196-207; Bar- 
ringer discussion, (8) 286-87. 

Chinese pottery industry 300 years ago, manu- 
facture of tile, brick, vases and jars, 
porcelain, photos, (1) 15-22; transmuta- 
tion ware, (1) 22; ———— of Chin- 
ese terms used, (1) 22 

Chinese temmoku ware, microscopic examina- 
a of glaze and body, photos, (4) 121- 


Chromaticity (or mixture) diagram, I.C.lI., 
for use with tristimulus specifications 
to designate color, trilinear coordinates, 
(11) 378-80 

Hunter alpha-beta, for designating colors, 
(11) 388. 

yellowness-greenness, for color number 
system of designating color, (11) 387-91. 

Chrome ore and chrome-ore refractory prod- 
ucts, determination of Cr2O3, SiOz, 
Fe20;3, CaO, and MgO, method, (1) 


Chrome refractories, development in U. S., 
(6) 216-17. 

Chromic oxide colors, color changes on firing, 
measurement, (11) 402-11. 

Clay Product Plant Operators’ Conference, 
6th annual, at Univ. of Illinois, program, 
(6) 228. 

Clays, adsorbed salts in, control, effect of bar- 
ium carbonate and sodium silicate, proc- 
ess, test results, diagrams, tabular data, 
(5) 155-58. 

ball, Tennessee, electrophoretic dewater- 
ing, experimental variables, effect on 
energy consumption, deposition rate, 
and moisture content, (7) 244-45. 

ball, volcanic ash as substitute for, in clay 
body, (10) 329. 

for casting slips, studies, (9) 313-15. 

and clay bodies for the art potter, prepara- 
tion, chemical and physical properties, 
tabular data, (10) 340-42. 

deaired, dies and augers vs. lamination and 
warping, (7) 237-38. 

flint and semiflint, effect of electrolytes on 
plasticity and dry strength, tabular data, 
(5) 151-53. 

geological researches at St. Louis Univ., (10) 
373. 


particle-size control, review of classifica- 
tion methods, diagrams, (9) 303-306. 

plastic, deairing methods, (8) 275. 

plasticity, effect on dry film strength of 
enamels, tabular data, (5) 160-61. 

ee re organic binders for, effect on 

P.C.E. determinations, diagrams, photos, 

(9) 299-302. 

vitrified sagger, free silica in, inhibitory 
effects of aluminum compounds, (8) 281, 


Clay suspensions, electrophoretic dewatering, 


experimental variables, effect on ener; 
consumption, deposition rate, and mois- 
ture content, (7) 244-45. 


Clayware. See also Brick; Deairing; Driers; 


arthenware; Masonry; Structural clay 
products; Tile. 

drying of, adjustable recirculating humidity 
tunnel drier “ advantages, (7) 242; 
diagram, (7) 243 

fine, vacuum vo for turning, (7) 251-52; 
diagram, (7) 2 

salt glazes for, anuiei, reduction of 
glazing temperature, literature résumé, 
(7) 239-41; crazing, proposed investiga- 
tion, (7) 241 

Structural Clay research 
program, outline, (9) 

See for enamels. 

M. L., Baltimore Potters Round 

Table, founding, members, (2) 75-76. 


Cleveland Museum of Art, European enamels 


presented by R. A. Weaver, (4) 147-48; 
photo, (4) 147. 


Committees. 


469 


Clinkers, finely powdered, specific gravity 
determination, rocedure, apparatus, 
tabular data, (10) 334-35. 

Coal, bituminous, research at Battelle Me- 
morial Inst., program, (1) 38 

Coffeen, W. W., Porcelain Enamel Institute 
research associate, appointment, (7) 264. 

Colloidal mixtures as batches for glassmelting, 
effect on melting time, studies, (5) 162- 


Colloid chemistry ii ceramics, Orton Lecture 
y E. A. Hauser, (3) 83. 

Coleen, Adams uniform chromaticity system 
for designation, diagram, tabular data, 
(11) 382-84. 

chromic oxide, calculation and plotting of 
color changes after firing, diagrams, tabu- 
lar data, (11) 404-409; chromic oxide 


pigments in feldspathic glazes, color 
changes on firing, measurement, (11) 
402-411. 


color charts for a ceramic materials, 
limitations, (11) 385-86. 

color diagram for plotting data furnished 
by Hunter reflectometer, (11) 404-405. 

color differences, measurements and desig- 
nation, (11) 392- 402; evaluation, re 
po Judd, unit of color differences, 11 


color matches, use of spectrophotometers, 
diagrams, tabular data, (1) 38 381-84. 

color number system for interpreting color 
measurements in readily visualized form, 
use of Hunter multipurpose reflectome- 
ter, (11) 387-91; greenness, yellowness, 
and lightness numbers, definition, for- 
mulas, (11) 387-91. 

color solids, diagrams, (11) 376; color- 
= (name) system for designation, (11) 


color space for evaluating color differences, 
(11) 377. 


definition, attributes, use of color solid, 
diagrams, (11) 375-76. 
industrial control, studies, (11) 402-11. 
numerical designation, use of spectropho- 
tometer, (11) 382. 
for opaque ceramic materials, color charts 
for, use, limitations, (11) 385-86 
standard coordinate system of I.C.I. for 
color designation: tristimulus specifi- 
cations, diagram, tabular data, (11) 378- 
80; chromaticity (or mixture) diagram, 
(11) 378-80; uniform-chromaticity-scale 
system as supplement, (11) 379-80. 
survey of color terms, Inter-Society Color 
Council, (1) 37-38 
symposium at pee Third Annual Meet- 
ing, W. Weyl, chairman, (1) 28; paper 
titles, (3) 85. 
tolerance boards for acceptable color varia- 
tion, (11) 397-99; numerical value of 
color tolerance,(11) 399-400. 
uniformity contrel, curves, tabular data, 
(11) 382-84; formula, (11) 400-401. 
See also Officers; Reports. 
American Ceramic Society, Baltimore 
Local Committee, a p. 22, Advertis- 
ing Section; (3) 7 Tetrick, 
assistant chairman, aan (1) 29. 
Honorary Membership, information on 
. nominees, personnel, (11) 416. 
Membership Classes, or (10) 368. 
Patent, suggestions, (5) 174-75. 
Research, report, 1940- 194i, (5) 166-74. 
Rules, annual report, 1941, Committee 
personnel, (6) 221. 
ee annual report, 1941, (6) 218- 
0 


Standing, 1941-1942, (7) 255-56. 

American Society for Testing Materials, 
C-8 on Refractories, report, officers, (4) 
139; C-14 on Glass and Glass Products, 
officers, (4) 139; Subcommittee III, 
meeting, members, (4) 139; C-15 report 
Officers, (4) 138-39 


Division Program Committees. See Pro- 
gram Committees. 

Porcelain Enamel Institute, executive, 
1941-1942, (5) 184; Process Control, 


meeting, members, (4) 146. 
Whiteware Research, —- of Dec., 
1940, meeting, (2) 6 


Conferences and Opera- 


tives’ Institute, 2d annual, at Ohio State 
Univ., announcement, discussion topics, 
(2) 72. 

Clay Product Plant Operators’ Conference, 
6th annual, at Univ. of Illinois, program 


(6) 228. 
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Conferences and institutes (continued) 
Engineering Conference on _ Industrial 
on) Be. at Va. Polytechnic Inst., photo, 


Glass Problems, 7th, at Univ. of Illinois, 
postponement, (5) 183; announcement, 
(10) 372; program, (11) 418. 

Illinois Ceramic Institute, purpose, (2) 73. 

Mining Institute, 14th annual, at Univ. of 
Washington, program, (2) 72. 

Porcelain Enamel Institute Forum, 6th 
annual, announcement, (6) 228. y 

Controlled-oxidation firing for enameling 
furnace, process, diagram, atmosphere 
generator for, electric eyes, (12) 430-34. 

Cook, H. L., with O. Hommel Co., (1) 38. 

Cooking ware. See Enamels 

Cook, E., models bust of oman Orton, 
jr., photo of bust, (11) 42 

Cooling rates, effect on send of vitreous 
china body, tabular data, (9) 307-309. 

Corning Glass Works, Christmas-tree orna- 
ments, production, (4) 148-49; photo, 
(4) 149. 

Corrosion-resistant refractories for meta- 
phosphate furnaces, tests, tabular data, 
diagrams, photos, (7) 229-37. 

Corundum bonded with Lumnite cement for 
- grade refractories, studies, (10) 336- 


Cox, ®. Ea additional notes on J. F. Krehbiel, 
420 


Crane Memorial, hi ceramic plaques for, 


photos, (10) 3 
Crazing of salt eased proposed investigation, 
7) 241. 


) 
Crystalware in the movies, (4) 148. 


Day, A. L., biog., publications, (7) 252-54; 
July cover photo; Orton Fellow lecturer, 
1934, (10) 369. 

Day, Frank, Jr., receives degree at Univ. of 
Pittsburgh, (10) 373; see also Activities 


names. 
_—— of fine plastic clay bodies, (8) 274- 


5. 

Decolorizing agents for glazes and glass to 
control iron oxide in volcanic ash, tabu- 
lar data, (4) 118-21. 

Decoration. See also Art and artware; Pho- 

tography. 

ancient, use in archeological research, (12) 
451-53. 

structural and applied, for ceramic ware, 
purpose, fundamental principles, (10) 
338-40. 

Dedham Pottery, history, photos, (11) 411-12. 

Degrees. See also Awards; Ceramic schools; 
Research fellowships. 

at N. Y. State College of Ceramics, 1941, 
(7) 261; at Ohio State University, 1941, 
(7) 262. 

Dehydration of silicic acid derived from feld- 
spars, application of infrared 
tests, tabular data, (12) 447-50 

Design, American Design Award to Glenn 
Lukens, (6) 225. 

Dies and augers for deaired clays, types, rela- 
a to lamination and warping, (7) 237- 

8. 
Dinnerware. 
Diseases, industrial. 
industrial, dust hazards, 
respirators, (4) 123-25. 
industrial, history of legislation, laws and 
amendments, 1939-1941, trends of legis- 
lative developments, federal legislation, 


See Chinaware; Whiteware. 
See also Dusts; Safety. 
control, use of 


(4) 126-30. 
industrial, prevention in small ceramic 
plant, use of industrial hygiene service, 

(8) 285-87. 
industrial, silicosis, inhibitory effects of 
a compounds, studies, (8) 281, 
Divisions, Art, Annual Meeting program 

titles, (3) 86-87. 


autumn meeting, Blue Ridge, N. C.: 
program, (7) 257; résumé, photos, (9) 
321-22; ceramic art classes, photos, 
(10) 370-71. 

“goose pimples in Baltimore or harps in 
heaven,” Nash letter to Division mem- 
bers, (1) 28. 

joint meeting 7“ Pittsburgh Section, 
program, (5) 18 

Meeting (6) 221, (7) 


weed annual business meeting, 1941, (8) 
— Meeting program titles, (3) 88- 


Fellows, R. L., chairman, 1941-1942, 


photo, (5) 181. 
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Divisions (continued) 
nominations for officers, 1941~1942, (2) 


Standards Committee report, (5) 176. 
Glass, Annual Meeting program titles, (3) 


autumn meeting, program, (10) 369; 
Hommel memorial golf trophy winner, 
photo of trophy, (10) 369-70. 

Committee on Pharmacopoeia Glass, 
members, (4) 139. 

gift to “ and Mrs. Littleton, (11) 416. 

Morey, W., Trustee nomination, 
1941- 1944, (2) 66. 

Materials and Equipment, saewt Meeting 
program titles, (3) 96-9 

autumn joint meeting with ‘White Wares 
Division, discussion topics, (9) 316 
Hommel memorial golf trophy winner, 
(10) 369-70. 

silicate analysis session at Forty-Third 
Annual Meeting, (3) 84. 

officers and Trustees, 1941-1942, (9) 326, 
(10) opposite p. 353; (12) back of Title 
Page. 

Refractories, Annual 
titles, (3) 98-101. 

autumn meeting program, (9) 325. 

nominations for officers, 1941-1942, (2) 
66; for 1942-1943, (11) 416. 

Structural Clay Products, Annual Meeting 
program titles, (3) 102-104. 

autumn meeting announcement, (7) 256. 

nominations for officers, 1941-1942, (2) 


Meeting program 


proposed rules, (1) 32-33. 
White Wares, Annual Meeting program 
titles, (3) 105-108. 
autumn joint meeting with Materials 
and Equipment Division, discussion 
topics, (9) 316; Hommel memorial 
golf trophy winner, (10) 369-70. 
Hall, F. P., Trustee, 1941-1944, photo, 
(5) 181. 
nominations for officers, 1941-1942, (2) 65. 
Driers, continuous tunnel and batch, use of 
automatic heat and humidity controls 
for ceramic ware, tabular data, diagrams, 
(9) 309-11. 
tunnel, adjustable recirculating humidity 
drier for clayware, advantages, (7) 242; 
diagram, (7) 243. 
tunnel, single-track, waste-heat, for ce- 
ramic ware, advantages, diagrams, (4) 
117-18. 
Dusts and dust apparatus. 
industrial; Safety. 
control, application of engineering princi- 
ples, (4) 123-25. 
free silica content, inhibitory effects of 
aluminum compounds, studies, (8) 281, 


See also Diseases, 


284. 

in North Carolina brick and tile plants, ex- 
posure of workers, tabular data, (4) 130- 
34. 


respirators, mechanical filter and supplied- 
air, for reduction of dust hazard, (4) 123- 
25. 


Earthenware, Chinese, of 300 years ago, de- 
scription, photo, (1) 18-19. 
Eastern Enamelers’ Club. See LEnamelers’ 


ubs. 
Education. See Ceramic education; Ceramic 
Educational Council; Ceramic schools; 
Extension courses; Summer institutes 


and courses. 

Electrical porcelain. See Porcelain. 

Electric eyes for controlled- = firing 
in enameling furnace, (12) 4 

Electric firing, multiple- tunnel Lin for, ad- 
vantages, diagrams, tabular data, (8) 
270-74. 

Electric smelting of iron ores, furnaces used, 
history and present types, diagrams, (2) 
53-56. 

‘‘Electrocast” refractories (high-alumina mul- 
lite) for metaphosphate furnaces, corro- 
sion-resistance tests, (7) 229-37. 

Electrochemical Society, autumn meeting 
announcement, (7) 264; eo annual 
meeting, announcement, a) 3 

Electrode apparatus, stationary, = elec- 
trophoretic dewatering of clay suspen- 
sions, studies, (7) 244-45 

Electrodes, graphite, for spectroscopic analy- 
sis of enamel frits, (1) 4-7. 

Electrolytes, effect on plasticity and dry 
strength of flint and semiflint clays, tabu- 
lar data, (5) 151-53. 

Electrophoretic dewatering of clay suspen- 
sions, experimental variables, effect on 
energy consumption, deposition rate, and 
moisture content, (7) 244-45. 


Electro Refractories & Alloys Corporation, 
fellowship appointments, 1940-1942, (8) 


Elutriator for classification of clays, diagrams, 
(9) 304-305. 

Emery, Walter, necrology, (2) 62. 

Emley, W. S., joins staff of Rutgers Uni- 
versity, (11) 421, (12) 459. 

Enamel Division. See Divisions. 

Enamelers’ Clubs, Central District, annual 


clambake, (10) 374; meetings and 
speakers: Jan. meeting, (2) 73; March 
meeting, (4) 147; (May), ‘Bennett 


Chapple, (6) 228; (Dec.), discussion ied 
by William Brett and C. L. Clawson, 
(12) 461. 

Eastern, fall ears, program announce- 
ment, (9) 318-19. 

Enamel badeotey. cleaner baths for metals, 
changes in during use, studies, diagrams, 
(12) 434-37. 

water purification, processes, (7) 250. 

Enamels. See also Art and artware; Decora- 

rel Glazes; Metals for enamels; Opaci- 


jeer 

abradability, effect of varying composition, 
diagram, (5) 159-60. 

adherence to iron, use of double and single 
nickel dip, effect of temperature varia- 
tion, time and concentration of dip, and 
pH value, (5) 158-59. 

coefficient of expansion, effect of iron oxide 
solution, diagram, tabular data, (5) 160. 

cooking ware, standardization, research at 
Univ. of Illinois, (2) 73. 

dry film strength, effect of plasticity of 
clays, tabular data, (5) 160-61. 

frits, graphite electrodes for spectroscopic 
analysis, studies, (1) 4-7 

for hot-water heaters, controlled- oxidation 
firing process, diagram, (12) 430-34. 

metafs for. See Metals for enamels. 

porcelain, Armco weight calculator per- 
fected by J. J. Canfield, photo, (11) 421. 

porcelain, color matching by use of spectro- 
photometers, (11) 381-84. 

Porcelain Enamel Institute, tenth annual 
meeting, speakers, (5) 184. 

research on, report of Committee on Re- 
search, (5) 166-67. 

vitreous, for 
studies, (5) 161-62. 

Engineering principles, application to dust 


silverware design, 


control, (4) 123-25 

Engineers, advisability of joining labor 
unions, (12) 462 

Ww. biog., (9) 315-16; Sept. cover 


See also Freer Gallery of Art; 


Exhibite” 
Arts; 


New York Society of Ceramic 
National Ceramic Exhibition. 
Carborundum Co. exhibit at Chicago Mu- 

seum of Science and Industry, descrip- 
tion, (10) 373. 
Ceramic Camera Club at Forty-Third 
Annual Meeting, announcement, (1) 
29; information, (2) 70; judging, (5) 178. 
Syracuse Museum of Fine Arts, living kit- 
chen, photos, (4) 149-50. 
West Virginia ceramic —— courses, 
student art work, (7) 262 
Expenses, 1941, Forty-Third Annual Meet- 
ing, (5) 178- 79; see also Meetings, 
American Ceramic Society. 
Exposition of Chemical Industries (eight- 
eenth), announcement, (10) 373. 
Extension courses, Pennsylvania State Col- 
lege, mineral industries extension work, 
review, (7) 263-64. 
West Virginia, annual exhibit of student 
—, (7) 262; final examination, (7) 


Extrusion of plastic clay bodies, use of re- 
agents to reduce power costs, (2) 48-50. 


— % A. T., necrology, biog., photo, (11) 


Feldspars, silicic acid derived from, dehydra- 
tion by infrared radiation, tests, tabular 
data, (12) 447-50. 

volcanic ash as substitute for, in clay body, 
(10) 329. 
Fellows, American Ceramic i de annual 
meeting, 1941, minutes, (6) 2 
donation of plaque soaseunacating first 
copegate course in ceramic engineering, 
inducted March, 1941, (5) 177-78. 
—e for officers, 1941-1942, (2) 


tis 1941- 7. (6) 221, (9) 326, (10) 


opposite p. 35 
— Fellow lecturers, 1933-1941, (10) 
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Fellowships. See Awards; Research fellow- 
ships. 

Fellows, R. L., Enamel Division chairman, 
hoto, (5) 181. 


Ferric oxide in silicates, accurate volumetric 
method for rapid determination, proce- 
dure, apparatus, (10) 331-34. 

Financial statements, Annual Meetings, 1921- 
1941, (5) 186; Forty-Third Annual Meet- 
ing, (5) 178-79. 

Orton, Edward, Jr., 
for 1940, (4) 150. 

Firebrick. See Refractories. 

Fire-clay refractories. See Refractories. 

Firing. See also Furnaces; Kilns. 

of brick and tile, insulating firebrick for 
kilns, advantages, (12) 439-40. 
controlled-oxidation process for enameling 
furnace, process, diagram, atmosphere 
generator for, electric eyes, (12) 430-34. 
electric, multiple-tunnel kiln for, advan- 
tages, diagrams, tabular data, (8) 270-74. 
firing rates, effect on properties of vitreous 
china body, tabular data, (9) 307-309. 

Flooring materials, prefabricated clay tile, 
use of prestressed steel ne rods, 
tabular data, (8) 276-80 

Flotation, froth, for removal of iron from glass 
sands, tabular data, (6) 187-95. 

Foote Mineral Company, publication of Dec., 
1940, Foote-Prints, (2) 75 

Footnote references. See Bibliographies. 

Forsterite refractories, development in U. S., 
(6) 217. 

Fosdick, M. L., honored at Metropolitan 
Museum of Art, photo, (1) 36. 

Fractionation of clays, review of classification 
methods, diagrams, (9) 303-306. 

Franzheim, C. W., president, Wheeling Pot- 
tery Co., biog., (5) 185-86; photo, (5) 


Ceramic Foundation, 


185. 

Frazier Award to E. L. Hettinger, (5) 178; 
see also Ceramic Camera Club. 

Freer Gallery of Art, Chinese ceramic ware, 
exhibit, photos, (1) 22-25. 


Frits. See Enamels, frits. 
Froth flotation. See Flotation. 
Furnaces. See also Firing; Kilns. 


automatic enameling, for controlled-oxida- 
tion firing, process, diagram, atmosphere 
generator for, electric eyes, (12) 430-34. 
direct-heating arc, high-shaft and pit-type, 
for electric smelting of iron ores, refrac- 
tory requirements, construction and 
operation, diagrams, (2) 53-56. 
test furnace for calcium metaphosphate- 
resistant refractories, diagram, heating 
schedule, (7) 230-31. 
Fusion characteristics of nonplastic materials, 
test methods, tabular data, (5) 153-54. 


Gans, theory of base exchange, (7) 246. 
Geology, geological research on clay at St. 
Louis Univ., (10) 373. 
Illinois State Geological Survey Division 
reports, list, (1) 38. 
of New Jersey, report, (7) 264. 
program at Fiftieth Anniversary, Univ. of 
Chicago, (10) 373. 
Geophysical Laboratory, story of A. L. Day, 
director, 1907-1936, (7) 252-54. 
Georgia, NYA —— projects, pot- 
tery making in, (1) 11-13. 
Georgia School of See Ceramic 
schools. 
Glass, Bausch & Lomb Optical Company. 
See Bausch & Lomb Optical Company. 
Carr-Lowrey Glass Co., developments, (3) 
110-12. 
Christmas-tree ornaments, Corning Glass 
Works, production, (4) 148-49; photo, 
(4) 148. 
crystalware in the movies, (4) 148. 
Glass, the Miracle Maker, book by C. J. 
Phillips, (11) 421-22. 
and glass products, A.S.T.M. Committee 
A 14, Subcommittee III, meeting, (4) 


139. 
— exhibit at Ohio State Univ., (12) 


Illinois Glass Conference, postponement, 
(5) 183 

International Commission of Glass Tech- 
nology, report, (5) 176-77. 

lenses, work of Edward Bausch, (2) 57-59. 

melting, batches of colloidal mixtures to 
speed melting time, studies, (5) 162-63. 

opal and alabaster, work of Alexander 
Silverman, (12) 454-57. 

optical. See Bausch & Lomb Optical Com- 
pany. 

Glass Division committee, 

139. 


(1941) 


Glass (continued) 

Pittsburgh Plate Glass Co., history, (8) 
_— past-presidents, photos, (8) 289- 

0. 

research on, report of Committee on Re- 
search, (5) 167-69. 

sands for. See Sands, glass. 

structure, new research, (12) 459. 

volcanic ash in, decolorizing agents for iron 
oxide control, tabular data, (4) 118-21. 

Glass Division. See Divisions. 

Glass Problems, seventh conference, at Uni- 
versity of Illinois, postponement, (5) 

3; announcement, (10) 372; program, 
(11) 418. 

Glazed ceramic bodies, reflectance measure- 
ments, effect of glaze thickness and com- 
position, procedure, diagrams, (2) 50-53. 

Glazes, for Chinese temmoku ware, micro- 
scopic examination, photos, (4) 121-22. 

bee = of 300 years ago, description, (1) 
) 

feldspathic, with chromic oxide, measure- 

ment of color changes on firing, (11) 402- 


noncolored, thickness and composition, 
effect on reflectance of ceramic bodies, 
(2) 50-53. 
salt, properties, reduction of glazing tem- 
perature, literature résumé, (7) 239-41; 
crazing, proposed investigation, (7) 241. 
sanitary-ware, phosphate opacifying agents 
for, economic advantages, tabular data, 
(9) 312-13. 
use in archeological research, (12) 451-53. 
volcanic ash in, decolorizing agents for iron 
oxide control, tabular data, (4) 118-21. 
Graphite electrodes for spectroscopic analysis 
of enamel frits, (1) 4-7. 
Greaves-Walker, A. F., history of refractories 
er development in U. S., (6) 213- 
8. 


Griffin, C. H., necrology, biog., photo, (2) 62. 

Grinding. See Abrasives. 

Grinding Wheel Manufacturers Association 
and Abrasive Grain Association, June 
meetings, (6) 228. 

Guest, G. D., Chinese porcelain at Freer 
Gallery of Art, (1) 22-25. 


Hall, F. P., White Wares Division Trustee, 
1941-1944, photo, (5) 181. 
Harbison, S. P., biog., (6) 210-13; June cover 


photo. 
Hardness of abrasives for grinding: defini- 
tion, (2) 40; tests for, indentation, 


scratch, abrasion, ~ impact methods. 
tabular. data, (2) 4 

11) 381 

‘*Hare’s Blaze, microscopic examination, 
(4) 1 

Harker leans Co., Benjamin Harker, 
founder, (1) 25-27; Jan. cover photo; 
centenary anniversary, history, (1) 25- 


‘‘ground-hog”’ kiln, 
advantages, 


construction 
(1) 10-11; 


Harwell 
and 
diagram, (1) 1 

Hauser, E. A., oak Fellow lecturer, biog., 
photo, ()’ 28, (3) 83, (10) 369. 

Health service for small ceramic ‘plants, (8) 
285-87; see also Diseases, industrial. 
Heat transfer for dehydration of silicic acid 
solutions derived from feldspars, use of 

infrared radiation, (12) 450. 


Herzog, J. S., necrology, biog., photo, (5) 183. 
a E. ‘Ge winner of Frazier Award, (5) 


ee G., biog., (3) 109-10; March 
cover photo. 

History. See Ceramic history. 

Hollow ware, adjustable recirculating hu- 
midity drier for, advantages, (7) 242; 
diagram, (7) 243: 

Hommel, E. M., president, O. Horamel Co., 
photo, (7) 364. 

Hommel, O., necrology, biog., photo, (6) 226. 

Hommel, O., Company, Cook, H, L., on staff, 
(1) 38. 

Hommel, E. M., president, (7) 264. 

memorial golf trophies at White Wares, 
Materials and Equipment, and Glass 
Division autumn meetings, winners, (10) 
369-70; photo of plaque, (10) 370 

Honorary Members, Bleininger, A. V., ‘biog. ; 
publications, (5) 177; appreciation of 
honor, (5) 177 

Committee, on nominees, per- 
sonnel, (11) 4 

Honors and Barringer, L. E., re- 
ceives degree at N. Y. State College of 

Ceramics, (7) 261; see also Barringer, 


Le. 
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Honors and degrees (continued) 
Thurlimann, Leo, honored at Iowa State 

College, (2) 62. 

Hope, Herford, 
tions, (5) 182 -83. 

Hotels in Baltimore, 33) 82 

Hot-plate evaporators for silicate analyses, 
(12) 448-4 

Houghton, A. B., necrology, biog., (10) 372. 

— H. S., necrology, biog., photo, (11) 
419. 

Hunter alpha-beta eT 4 diagram for 
designating color, (11) 388 

Hunter multipurpose reflectometer for gloss 
and reflectance measurements of glazed 
bodies, (2) 50-53; use in color number 
system, (11) 387-91; for measurement of 
color differences, (11) 392-402; for 
measurement of color changes on firing, 
(11) 403-404. 

Hydraulic classification of clays, 
diagrams, (9) 304. 


biog., publica- 


studies, 


Illinois Ceramic Institute, purpose, (2) 73. 

Illinois Clay Manufacturers’ Association, 
annual meeting, (6) 228; autumn meet- 
ing program, (12) 461. 

Illinois State Geological Survey Division, 
Reports of Investigation, list, (1) 38 


Indicators, orthophenanthroline: for de- 
termination of vanadium in presence of 
iron and titanium, (10). 329-31; for use 


in iron determination in silicates, (10) 
332 


Industrial ceramic decoration, application of 
photography, processes, description, use, 


Industrial health service for small ceramic 
plant, (8) 285-87; see also Diseases, 
industrial. 

Industrial Hygiene Foundation of America, 
Inc. See Air Hygiene Foundation. 
Industrial research laboratories, directory 
issued by National Research Council, (9) 

320. 

Industrial safety. See Safety. 

Infrared radiation, application to hydration 
of silicic acid derived from feldspars, 
tests, tabular data, (12) 447-50. 

Inhibitors, aluminum compounds for silica, 
studies, (8) 281, 284. 

Institute of Ceramic Engineers, annual meet- 
ing, 1941, minutes, (6) 226-27. 

ceramic engineering education report com- 
piled by Committee on Professional Sta- 
tus and Development, (2) 67-69. 

Committee on State Boards, annual report, 
1941, (6) 227. : 

executive committee, 1940-1941, (2) 67; 
Ls tagimgy (6) 226, (7) 257, (8) 291, (9) 
316, (12) 4 

joint “with Industrial Minerals 
Div., A.I.M.M.E., announcement, (8) 
296. 

members: advancements, (8) 292, (9) 316, 
(12) 458; mew, (8) 291-92, (9) 316, (12) 
458. 

nominations for officers, 1941-1942, (1) 
29, (2) 65. 


occupational deferment sought for ceramic 
engineers, Hae letter from Washing- 
ton, (9) 316-17. 
officers, 1941-1942, (9) 326, (10) opposite 
353. 


representation on E.C.P.D., report, (6) 227. 
Insulating firebrick, modulus of rupture and 
crushing strength tests, apparatus, dia- 
grams, (8) 267-69 
International Commission of Glass Technol- 
ogy, report, (5) 176-77. 
International Commission on Illumination, 
1931 standard coordinate system for 
colorimetry, diagrams, tabular data, (11) 
378-80; chromaticity (or mixture) dia- 
gram for further specifications, (11) 378- 
80; use of spectrophotometers, (11) 382. 
Inter-Society Color Council, joint meeting 
with American Ceramic Society, program 
titles, (3) 85. 
survey of color terms, (1) 37-38; 
Colors. 
Iowa State College. See Ceramic schools. 
Iron. See also Metals. 
determination in presence of vanadium and 
—* procedure, tabular data, (10) 


see also 


329-31 

in silicates, volumetric method for rapid 
determination, procedure, apparatus, 
(10) 331-34. 


Iron oxide, solution of, effect on coefficient of 
expansion of enamels, tabular data, (5) 
160. 
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Jeppson, G. N., president, Norton Co., (2) 
Jones, #. L., at Bausch & Lomb Optical Co., 


udd, unit ‘of color difference, (11) 396. 
udd-Kelley color-solid system for designat- 
ing colors, (11) 386. 

Judd uniform-chromaticity-scale 
color specifications, diagram, (11) 380; 
Judd equation for computing color dif- 
ferences, (11) 396; diagram, f11) 395. 


Keramos chapters, meeting at Forty-Third 
Annual Meeting, announcement, (3) 83. 
N. Y. State College of Ceramics, ini- 
tiation, Dec., 1940, (2) 72; 1941 initia- 
tion, (12) 460; meeting program, (12) 
460; new members listed, (11) 417. 
Ohio State University, open house, (1) 36. 
University of Illinois, —_ award to 
M. O. Cooper, (1) 34-35 
University of North Carolina, initiation, (1) 
36; meetings: Jan., (2) 72-73; Oct., 
(11) 417; South American student en- 
tertainment, (4) 143. 
—_, ba F., Orton Fellow lecturer, 1938, (10) 


Kilns. See also Firing; Furnaces. 

Chinese, of 300 years ago, description, 
photos, (1) 17-21. 

Harwell “‘ground-hog,’’ construction and 
operation, (1) 10-11; dia- 
gram, (1) 1 

insulating hrebrick for, application, (12) 

multiple-tunnel, for ceramic ware, ad- 
vantages, diagrams, tabular data, (8) 
270-74. 

J., biog., (4) 134-37; April cover 


Konde Se Seiji, necrology, biog., photo, (4) 145. 
Korean pottery at Freer Gallery of Art, (1) 


25. 

Krehbiel, J. F., necrology, biog., photo, (9) 
323; additional notes by P. E. Cox, (11) 
420. 


Laboratories. See Research laboratories. 

Labor unions for engineering profession, ad- 
visability, (12) 462; stand of American 
Chemical Society, board of directors 
statement, (12) 462-63. 

Lalor Foundation, sixth annual series of 
Fellowship Awards, information, (11) 
422; see also Research fellowships. 

Laminations in deaired brick, relation to dies 
and augers, (7) 237-38. 

Lempuna, ©. M., resigns post at N. Y. State 
College of Ceramics, (4) 143-44 

See Abrasives. 

Leach, W. R., necrology, biog., photo, (9) 
322. 


Lenses, work of Edward Bausch, (2) 57-59. 

Letters to Editor, Cree. 2: T., in American 
Field Service, (12) 4 ; 

Olpin, A. R., new ceramic mate- 
rials, (12) 462. 

Lindemann, A. J., necrology, biog., (4) 146. 

Ling, Meng-chang, Chinese translation of 
pottery manufacture, photos, (1) 15-22; 
see also Porcelain, Chinese. 

Littleton, J. T., and Mrs. Littleton injured, 
appreciation of Glass Division gift, photo, 
(11) 416. 

Littrow spectrograph for analysis of enamel 
frits, 

Living kitchen, permanent exhibit at Syra- 
cuse Museum of Fine Arts, photos, (4) 
149-50. 

Lobaugh, F. E., resigns post at N. Y. State 
College “Ceramics, photo, (4) 143. 
Local Committees, Baltimore, (2) p. 22, Ad- 
vertising Section; (3) 77; J. D. Tetrick, 

assistant chairman, photo, (1) 29. 

Local Sections, Baltimore-Washington, meet- 
ings and speakers: (Jan.), W. A. Wel- 
don, R. C. Purdy, and H. M. Kraner, 
(2) 70; (Oct.), Jack Lambert, (11) 


416. 
officers, 1941-1942, (2) 70. 
Central Ohio, Dec., 1940, geetee. H. E. 
Simpson, speaker, (1) 3 
officers, 1941-1942, (5) 182° 
testimonial dinner for J. L. Carruthers, 
speakers: A. S. Watts, R. C. Purdy, 
and J. E. Wiss, (5) 182. 
meetings ‘and speakers: (Feb,.), 
R. Filippi, C. G. awe and A. G. 
Some, (4) 138; (Oct.), O. C. Ralston, 
7; Poulter, (12) 459. 
officers, 1941-1942, (4) 138. 


Local Sections (continued) 
Michigan-Northwestern Ohio, meetings 
and speakers: (March), A. D. Moore, 
(6) 223; (May), (6) 228-24; (Oct.), 
McFaul, (11) 
officers, 1941- 1942, 
Northern’ California, annual meeting and 
Christmas party, (2) 70. 
officers, 1941-1942, (2) 70. 
Research and Safety Contest committees, 
annual report, (1) 33-34, 
Safety Contest winners, presentation of 
trophy, photo, (2) 70. 
officers, 1941-1942, (9) 326, (10) opposite 
p. 353, (12) back of Title Page. 
Pacific-Northwest, annual meeting, Feb., 
1941, (2) 72 
Pittsburgh, meetings and speakers: (Nov., 
1940), T. G. Wright, (1) 34; (Jan.), 
E. E. Marbaker, (4) 138; (Feb.), 
Samuel Stevenson, (4) 138; (Feb., 
joint meeting with Art Division), R. C. 
Purdy, J. L. Carruthers, J. L. Kelso, 
Frazier Smith, M. G. Yutzey, H. E. 
Winters, (5) 181; (May), E. E. Cal- 
linan, (6) 223; (Oct.), F. L. Jones, (11) 
eg (Nov.), Ralston Russell, Jr., (11) 


officers: for 1941-1942, (4) 138; for 1942- 
1943, (12) 459. 
St. Louis, Dec., 1940, meeting, R. E. Birch 
and G. Weith, speakers, (1) 34. 
officers, 1941-1942, (1) 34. 
Southern California, meetings and speakers: 
(Jan.), John lliff, 138; (May), 
M. E. Manson, (6) 2 
officers: for 1941- Nous, (4) 138. 

Lubrication, internal, of plastic clay bodies, 
for reduction of power used for extrusion, 
(2) 48-50 

Lukens, Glenn, winner of annual American 
Design Award, (6) 225. 

Lumm, C. F., joins ceramic staff of Battelle 
Memorial Institute, (11) 422. 

Lumnite (calcium aluminate cement) for 
bonding refractories, properties, (10) 
336-38; see also Bonds. 

Lundell, G. E. F., president, American So- 
ciety for Testing Materials, (7) 261. 


Maerz and Paul color chart for opaque ce- 
ramic materials, (11) 386. 

Magnesite refractories, development in U. S., 
(6) 216. 

Magnetic separation vs. volumetric method 
for iron determination in silicates, pro- 
cedure, diagram, (10) 333-34. 

Map of Baltimore, (3) 79. 

Masonry, manufactured units, A.S.T.M. 
Committee C-15 report, (4) 138-39. 
Materials and Equipment Division. See 

Divisions. 

McCaughey, W. J., Orton Fellow lecturer, 
1936, (10) 369. 

McPherson, William, story of W. L. Evans, 
(9) 315-16. 

Meetings, Air Hygiene Foundation, sixth 
annual, announcement, (10) 374. 

American Ceramic Society, Annual: cities 
and officers, 1899-1941, (4) 142; income 
and expenditures, graph, (4) 141; Meet- 
ing place policy, committee report, (1) 
29; Orton Fellow lecturers, 1933-1941, 
(10) 369; profit and loss statements, 
1921-1941, (5) 186; registration fees, 
reasons, (5) 186. 

American Ceramic Society, Forty-Third 
Annual (Baltimore), Baltimore hotels, 
(3) 82. 

Baltimore Local Committees, (2) 
22, Advertising Section; (3) 77. 

Baltimore Potters Round Table, (2) 75- 
76. 

Ceramic Camera Club, Third Annual 
Salon, (1) 29, (5) 178. 

Ceramic Educational Council, program, 
3) 83. 

Color Symposium, W. Weyl, chairman, 
(1) 28. 


financial statement, (5) 17 '-79. 

Freer Gallery of Art, Ciunese ceramic 
ware, exhibit, photos, (1) 22-25. 

“‘goose pimples in Baltimore or harps 
in heaven,’’ Nash letter to Art Di- 
vision members, (1) 28. 

Hauser, E. A., Orton Fellow lecturer, 
biog., photo, (1) 28. 

Keramos dinner meeting, (3) 83. 

ladies’ entertainment, program, (3) 83. 

map of Baltimore, (3) 79. 

meeting schedule, diagram, (3) 78. 

National Ceramic Exhibition at Balti- 
more Museum of Art, (3) 83. 


Meetings (continued) 
partial list of authors on technical pro- 
grams, (2) 63. 
President’s address, J. L. Carruthers, (5) 
—66. 


program titles, general sessions and Di- 
vision meetings, (3) 84-108. 

Tetrick, J. D., assistant chairman, Balti- 
— Local Committee, photo, (1) 


American Ceramic Society, Forty-Fourth 
Annual (Cincinnati), announcement, de- 
scription of Netherland Plaza Hotel, (8) 
298, (11) opposite p. 401. 

American Institute of Mining and Metal- 
lurgical Engineers, Industrial Minerals 
Div., joint meeting with Institute of 
Ceramic Engineers, (8) 296. 

American Society for Testing Materials, 
spring and annual meetings (1942), an- * 
nouncements, (12) 461. 

Ceramic Association of New Jersey, an- 
nual: 1941, (2) 74; 1942, announcement, 
(12) 461; autumn, announcement, (11) 
422; program, (12) 461. 

Ceramic Association of New York, annual, 
announcement, (10) 372. 

Division meetings. See Divisions. 

Electrochemical Society, autumn, an- 
nouncement, (7) 264; 79th annual, an- 
nouncement, (1) 37. 

Enamelers’ Clubs, Eastern and Central 
District. See Enamelers’ Clubs. 

Fellows, annual, minutes, (6) 221. 

Grinding Wheel Manufacturers and Abras- 
ive Grain Associations, June meetings, (6) 


Illinois Clay Manufacturers’ Association, 
annual, (6) 228; autumn, program, (12) 
461. 


Institute of Ceramic Engineers, annual, 
minutes, (6) 226-27. 

Inter- Society Color Council, joint meeting 
with American Ceramic Society, program 
titles, (3) 85. 

Local Sections. See Local Sections. 

New York Society of Ceramic Arts, (1) 37, 
(6) 228. 

Ohio Ceramic Industries Association, an- 
nual, (10) 373, (12) 461. 

Pacific Northwest Clay Workers’ Associa- 
tion, (4) 138, (7) 264, (9) 318. 

Porcelain Enamel Institute, 10th annual, 
(4) 146; speakers, (5) 184 

Student Branches. ‘See Student Branches. 

United States Potters Association, annual, 
announcement, (11) 422. 

Meeting schedule, Forty-Third Annual Meet- 
ing, American Ceramic Society, dia- 
gram, (3) 78. 

Melson, E. W., Edward Bausch and Bausch 
& Lomb Optical Co., biog. and history, 
(2) 57-61. 

Members, American Ceramic Society, Annual 
Roster, 1941, (10) 344-68 

Corporation membership support and rea- 
sons for registration fees, graph, (2) 64. 

oo roster, (7) 259-60, (8) 294- 


membership — report of special com- 
mittee, (10) 3 
membership Fearne chart, (1) 30, (2) 65 
(4) 141, (5) 180, (6) 222) (7) 258, (8) 293, 
(9) opposite p. 314, (10) opposite p. 352, 
(11) opposite p. 400, (12) opposite p. 454. 
membership workers’ record, (1) 31, (2) 
66, (4) 140, (5) 179, (6) 2238, (7) 261, (8) 
292, ) 319, oe 343, (11) 414, (12) 457. 
new, (1) 3 ) 66, ) 140, (5) 179, (6) 
223, (7) 261, 8) 292, (9) 319, (10) ‘343, 
(11) 414, (12) 457-58 
paid, on “Sood ship ceramics,” (7) 257. 
roster changes, (1) 31, (2) 66, (4) 139-40, 
(5) 181, (6) 223, (7) 261, (8) 292, (9) 
319-20, (11) 414, (12) 458. 
Membership dues in American Ceramic 
ney report of Special Committee, 
Metals, iron, electric smelting, furnaces used, 
history and present types, diagrams, (2) 
—¥ 56; refractory requirements, (2) 53- 
5 
Metals for enamels, cleaner baths for, changes 
in during use, studies, diagrams, (12) 
434-37. 
iron, cleaning by Tainton nascent sodium 
process, (5) 161. 
iron, double and single nickel dip for, effect 
of temperature variation, time and con- 
centration of dip, and pH value, (5) 158- 
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Metal & Thermit Corp., new research labora- 
tory, pkoto, (8) 296; see also Research 
laboratories. 

Metaphosphate corrosion tests on refrac- 
tories for metaphosphate furnaces, tabu- 
lar data, (7) 229-37. 

Metropolitan Life Insurance Co., industrial 
safety report issued, (9) 320; see also 
Safety 

Michigan. Northwestern Ohio Section. See 
Local Sections. 

Mineral industries, extension work in Penn- 
sylvania, review, (7) 263-64. 

Mining Institute, 14th annual, - Univ. of 
Washington, program, (2) 7 

Missouri School of Mines and retallurgy. 
See Ceramic schools. 

— ty H., necrology, biog., photo, (10) 


Mohs’ hardness scale for abrasive materials, 
(2) 41; see also Hardness. 

Molten calcium metaphosphate, refractories 
for, resistance tests, tabular data, dia- 
grams, photos, (7) 229-37. 

Momoki, Saburo, necrology, (7) 261. 

Motion pictures, asbestos, U. S. Bureau oi 
Mines, (4) 143. 

glass blocks, (1) 34. 

manufacture of abrasives, Bureau of Mines 
and Carborundum Co., (4) 142. 

Mazda lamps preferred, General Electric 
Co., (5) 182. 

porcelain enamel industry, (4) 138. 

refractories, Carborundum Co., (7) 263. 

romance of pottery, Gladding, McBean & 
Co., 138. 

safety glass, (1) 34. 

U. S. Bureau of Mines, (4) 142. 

Mueller, Herman, necrology, (11) 418. 

Multiple-tunnel kilns for ceramic ware, ad- 
vantages, diagrams, tabular data, (8) 
270-74; see also Kilns. 

Munsell color chart for opaque ceramic ma- 
terials, (11) 386; Munsell color system, 
color space for color differences, (11) 397. 


H. letter to Art Division members, 
1) 2 


National " ain of Sciences, advisory 
group of nonmetallic mineral technolo- 
gists to aid in national defense, personnel, 
(9) 320; see also National defense. 

National Bureau of Standards, designation 
of colors, method, (11) 385-86. 

National Ceramic Exhibition, — at Balti- 
more Museum of Art, (3) 8 

tenth, announcement, (8) 207; jury and 
1941-1942 winter circuit, (10) 372-73; 
Canadian — (11) 423; prize 
awards, (11) 423 

National defense, bomb-resistant structures, 
Structural Clay Products Institute re- 
search program, outline, (9) 317. 

industrial safety report issued by Metro- 
politan Life Insurance Co., (9) 320. 

nonmetallic mineral technologists form ad- 
visory group, personnel, (9) 320 

occupational deferment of ceramic engi- 
neers sought by Institute of Ceramic 
Engineers, (7) of letter from Wash- 
ington, (9) 316— 

work Bausch Optical Co., (2) 
59-61 

National Research Council, Committee on 
Chemical Data for Ceramists, progress 
report, (6) 220-21. 

directory of industrial research laboratories 
issued, (9) 320. 

report on research resources of U. S. (for 
NRPB), (9) 324-25. 

survey of coordination between industries 
in industrial research (for NRPB), (11) 
424 


National Resources Planning Board, National 
Research Council reports for. See Na- 
tional Research Council. 

National Youth Administration in Georgia, 
art pottery as means of rehabilitation, 
program, (1) 11-13. 

Necrology, Anderson, W. H. Locke, biog., 
photo, (12) 460. 

a F. E., biog., (4) 144; photo, (4) 


Brown, H. S., (9) 
Burton, William, by 261; biog., (9) 323- 


4 
Emery, Walter, (2) 62. 
Falconer, A. T., biog., photo, (11) 419. 
Griffin, C. H., biog., photo, (2) 62. 
Herzog, J S., "biog. photo, (5) 
Homme:, piog., ‘photo, (6) 226 
Hope, Hertford, biog., publications, (5) 182- 
83. 


(1941) 


Necrology (continued) 

Houghton, A. B., biog., (10) 372. 

Hower, H. S., biog., photo, (11) 419. 

Kondo, Seiji, biog., photo, (4) 145. 

Krehbiel, J. F., biog., photo, (9) 323; 
additional notes by P. E. Cox, (11) 420. 

Leach, W. R., biog., photo, (9) 322. 

Lindemann, A. J., biog., (4) 146. 

Mitchell, C. H., necrology, biog., photo, 
(10) 371-72. 

Momoki, Saburo, (7) 261. 

Mueller, Herman, (11) 418. 

Noyes, W. A., (12) 460. 

Salt, Frederick, biog., (10) 371. 

Saunders, L. , biog., photo, Ay 145-46. 

Scammell, D. WW, Je.; biog. , (11) 420. 

Seymour, M. L., (12) 460-61; photo, (12) 


460. 
Simcoe, George, biog., photo, publications, 
(11) 418. 


Smith, P. A., biog., (11) 419-20. 
Stanger, Frederick, (11) 420. 
Walters, D. B., biog., photo, (10) 371. 

New Jersey, geology report, (7) 264. 

New York Society of Ceramic Arts, exhibi- 
tions, annual: 40th, announcement, (1) 
37; pro oon (2) 73; 41st, announce- 
ment, (9 

meetings: 1940, Waylande Gregory, 
speaker, .. 37; May, ceramic sympos- 
ium, (6) 2 

New York State ‘College of Ceramics. See 
Ceramic schools. 

Nickerson Index of Fading for evaluating 
color differences, formula, diagram, (11) 
395. 

Nonmetallic minerals, technologists’ advisory 
group for national defense, personnel, (9) 
320. 


Nonplastic materials for whiteware bodies, 


ree characteristics, test method, (5) 
153-54 

Northern California Section. See Local Sec- 
tions. 


Norton ae G. N. Jeppson, president, 
(2) 
Noyes, we : necrology, (12) 460. 


Occupational deferment. 

Ceramic Engineers. 

Occupational diseases. See Diseases, in- 
dustrial; Safety; Silicosis. 
Officers, Air Hygiene Foundation, (4) 150; 

trustees, (4) 150. 

American Ceramic Society, nominations, 

1941-1942, (2) 65. 

Trustees, Divisions, Fellows, Institute of 
Ceramic Engineers, Ceramic Educa- 
tional Council, Local Sections, (9) 326, 
(10) opposite p. 353, (12) back of Title 
Page. 

American Society for Testing Materials: 
Committee C-8 on Refractories, (4) 
139; Committee C-14 on Glass and Glass 
Products, (4) 139; Committee C-15, 
(4) 138-39; president, 1941-1942, (7) 
261. 

Ceramic Association of New Jersey, (2) 
74; executive committee, (2) 74. 

Ceramic Camera Club, (2) 70; Board of 
Control, (2) 70. 

Ceramic Educational Council, 1941-1942, 
(9) 326, (10) opposite p. 353, (12) back 
of Title Page; Trustee nomination, (2) 
65. 

Division nominations, Enamel, (2) 65; 
Glass, Trustee, (2) 66; Refractories, (2) 
66, (11) 416; Structural Clay Products, 
(2) 66; White Wares, (2) 65; White 
Wares trustee, (5) 181. 

Enamel Division chairman, photo, (5) 181. 

Fellows, 1941-1942, (6) 221, (9) 326, (10) 
opposite p. 353, (12) back of Title Page; 
nominations, 1941-1942, (2) 65. 

Institute of Ceramic Engineers, 1941-1942, 

(9) 326, (10) opposite p. 353, (12) back 
of Title Page. 

executive committee, 1940-1941, (2) 
67; 1941-1942, (6) 226, (7) 257, (8) 
291, (9) 316, (12) 458. 

nominations, 1941-1942, (1) 29, (2) 65. 

Local Sections, 1941-1942, (9) 326, (10) 

opposite p. 353, (12) back of Title 
Page. 

Baltimore-Washington, 1941-1942, (2) 

70. 


Central Ohio, 1941-1942, (5) 182. 

Chicago, 1941- 1942, (4) 13 8. 

Michigan-Northwestern Ohio, 1941-1942, 
(6) 224. 

Northern California, 1941-1942, (2) 70. 

Pittsburgh, 1941-1942, (4) 138; 1942, 
(12) 459. 


See Institute of 


Officers (continued) 

St. Louis, 1941-1942, (1) 34. 

Southern California, 1941-1942, (4) 138. 

Ohio Ceramic Industries Association, of- 
ficers and Board of Trustees, 1940-1941, 
(1) 37, (5) 183; for 1941-1942, (12) 461. 

Pacific Northwest Clayworkers’ Associa- 

tion, 1941-1942, (4) 138. 

Porcelain Enamel Institute, 1940-1941, (1) 

37; for 1941-1942, (5) 184. 

Student Branches, Georgia School of Tech- 

nology, 1941-1942, (11) 417. 

Missouri School of Mines and Metallurgy, 
1941-1942, (6) 224. 

New York State College of Ceramics, 
1940-1941, (2) 71-72; 1941-1942, (8) 
296, (11) 417. 

Rutgers Univ. (Student Branch and 
Ceramic Club), 1941-1942, (12) 459. 

University of Alabama, 1940 1941, (1) 
36; 1941-1942, (7) 263 

University of Illinois, 1941-1942, (1) 
34, (11) 418; committees, 1941-1942, 
(11) 418. 

University of North Carolina, 1941- 
1942, (6) 224. 

Virginia Polytechnic Institute, 1941- 
1942, (5) 182 

Ogden, J. T., in American Field Service, 
letter to Editor, (12) 458. 

Ohio Ceramic Industries Association, annual 
meeting, (10) 373, (12) 461; glass and 
dinnerware exhibit at Ohio State Univ., 
(12) 461; officers, Board of Trustees, 
1940-1941, (1) 37, (5) 183; for 1941- 
os (12) 461; third annual outing, (5) 
183. 


Ohio State University. See Ceramic schools. 

Olpin, A. R., new uses for cerarnic materials, 
letter to Editor, (12) 462. 

Opacifiers, phosphate, for sanitary-ware 
glazes, economic advantages, tabular 
data, (9) 312-13. 

a use of spectrophotometers, (11) 

Opal (glass, work of Alexander Silverman, (12) 

5 


— glass. See Bausch & Lomb Optical 


eeu binders for test cones, effect on 
P.C.E. determinations of refractory ma- 
terials, diagrams, photos, (9) 299-302; 
see also Bonds. 

Orthophenanthroline indicators. See IJndi- 
cators. 

Orton, Edward, Jr., bust modeled by M. E. 
Cook, photo, (11) 422 

Orton, Edward, is ‘Ceramic Foundatioa, 
fellowships, * appointees and research sub- 
jects, 1941-1942, (8) 296; financial state- 
ment for 1940, (4) 150. 

Orton Fellow Lecturers, 1933-1941, (10) 
69; at Forty-Third Annual Meeting, 
E. A. Hauser, (3) 83. 

Ostwald color chart for opaque ceramic ma- 
terials, (11) 386. 


Pacific-Northwest Clayworkers’ Association, 
meetings: winter, program, (4) 138; 
summer, program, (7) 264, (9) 318; 
officers, 1941-1942. (4) 138. 

Pacific-Northwest Section. See Local Sec- 
tions. 

Paid Membership Record, (1) 30, (2) 65, (4) 
141, (5) 180, (6) 222, (7) 258, (8) 293, (9) 
opposite p. 314, (10) opposite p. 352, (11) 
opposite p. 400, (12) opposite p. 454. 

Particle-size control of clays, review of classi- 
fication methods, diagrams, (9) 303-306. 

Pask, J. A., at Univ. of Washington, photo, 
(7) 262; receives Ph.D. degree, (12) 459. 

Past-presidents, American Ceramic Society, 
1899-1941, (4) 142. 

Patents, Patent Committee suggestions, (5) 

—75. 


Pattern, use in ceramic ware, purpose, funda- 
mental principles, (10) 338-40. 

Paving brick. See Brick. 

Pennsylvania State College. See Ceramic 
schools. 

Phillips, C. J., author of book on glass, other 
publications, (11) 421-42. 

Phosphate opacifying agents in sanitary-ware 
glazes, economic advantages, tabular 
data, (9) 312-13. 

Photoceramic processes, application, de- 
scription, (1) 1-2. 

Photographs, Acheson, E. G., Oct. cover. 

Anderson, W. H. Locke, (12) 460. 
Armco weight ee’ (11) 421. 
Arrance, F. =" 

Bardrof, F. 145. 
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Photographs (continued) 
Bausch, Edward, Feb. cover; 


59. 

Brown, C. W., (8) 289. 

Bulletin covers: (Jan.) Benjamin Harker; 
(Feb.) Edward Bausch; (March) C. G. 
Hilgenberg; (April) ‘Ww. J. Kohler; 
(May) J. M. Smith; (June) S. P. Har- 
bison; (July) A. By Day; (Aug.) John 
Pitcairn; (Sept.) W. L. Evans; (Oct.) 
E. G. Acheson; (Nov.) James Robert- 
son; (Dec.) Alexander Silverman. 

Canfield, J. J., (11) 421. 

ceramic ware at Blue Ridge, N. C., (9) 321- 
22, (10) 370. 

Chinese ceramic ware at Freer Gallery of 
Art, (1) 23-24. 

Christmas-tree 
Glass Works, (4) 148. 

Clause, R. L., (8) 290; W. L., (8) 289. 

Crane Memorial plaques, (10) 374. 

Day, A. L., July cover. 

enamel ewer stand, Cleveland Museum of 
Art, (4) 147. 

Engineering Conference at - Polytechnic 
Inst., participants, (1) 

Engineers’ — University at North Caro- 


William, (2) 


ornaments at Corning 


lina, (6) 22 
Evans, ‘Sent cover. 
Falconer, 1) 419. 


Forst, A. D., (11) 413; D. P., (11) 413. 

Fosdick, M. i (1) 

Foster, Leon, (2) gg 

Franzheim, C. W., (5) 185. 

Fraser, Walter, @), 61. 

Griffin, (2 ) 62. 

Hal}, F. P., 181. 

Harbison, S. P., June cover. 

Harker, Benjamin, “y cover; G.S., (1) 26. 

Hauser, E. A., (1) 2 

Herzog, (5) 

Hilgenberg, C. G., March cover; C. R., (3) 
111 


Iommei, E. M., (7) 264; O., (6) 226; 
Mommel memorial trophy for Glass Di- 
vision, (10) 370. 

Hower, H. S., (11) 419. 

Kingsley, Frank, (2) 61. 

Kchlez, W. J., April cover. 

Kondo, Seiji, (4) 145. 


Krehbiel, J. F., (9) 323 
Lang, G. F., (3) 110 
Leach, W. R., (3) 116, (9) 322 


Littleton, J. T., and Mrs. Littleton, (11) 


416. 

‘living kitchen’’ exhibit at Syracuse Mu- 
seum of Fine Arts, (4) 149-50. 

Lobaugh, F. E., (4) 143. 

Metal & Thermit Corp., new research lab- 
oratory, (8) 296. 

Mitchell. C. H., (10) 371. 

Northern California Section Safety Con- 
test winners, presentation of trophy, (2) 
70. 

Ohio State University Student Branch, (6) 
5. 

Orton, Edward, Pe bust, (11) 422. 

Pask, Ass 

Phillips, C. 

Pitcairn, John, Aug. cover. 

plaque commemorating first college courses 
in ceramic engineering, (11) 415; R. B. 
Sosman, Purdy, and H. L. Bevis 
viewing plaque, (11) 415. 

porcelain part, Westinghouse Electric & 
Mfg. Co., (5) 184. 

Robertson, H. (11) 412; Janes, Nov. 
cover; J. M., (11) 412. 

Saunders, L_ E., (4) 145. 

Scott, Murray, (2) 60. 

Seymour, M. L., (12) 460. 

Silverman, Alexander, Dec. cover. 

Simcoe, George, (11) 418. 

Smith, J. M., May cover. 

Smith, K. E., at Blue Ridge, N. C., (10) 


370. 
Stone, R. L., (4) 144. 
Tetrick, J. D., (1) 29. 
University of Illinois Ceramic Ruckus, ash- 
tray souvenirs, (2) 71. 
Walters, D. B., (10) 371. 
Wherrett, H. S., (8) 290. 
Young, Vincent, (2) 62. 
Photography in 1 ae application, proc- 
esses, use, (1 
Pitcairn, ‘John, co- i Pittsburgh Plate 
Glass Co., (8) 288; Aug. cover photo. 
Pittsburgh Award to Alexander a (2) 
73; former recipients, (2) 7 
Pittsburgh Plate Glass Co., Al (8) = 
90; past-presidents, photos: 
Brown, R. L. and W. L. Clause, and y 
S . Wherrett, (8) 289-90. 


Pittsburgh Plate Glass Co. (continued) 

Pitcairn, John, co-founder, (8) 288; Aug. 
cover photo. 

Pittsburgh Section. See Local Sections. 

Pit-type furnace (Finnish) for electric smelting 
of iron ores, refractory requirements, 
construction and operation, diagrams, (2) 
55-56. 

Plaques, ceramic, for Crane Memorial, pho- 
tos, (10) 374. 

saneutebeetiaes first collegiate training in 
ceramic engineering, unveiling, (10) 
369; presentation of plaque by R. C. 
Purdy, (11) 415. 

Hommel memorial golf trophy, photo, (10) 
369-70 

Plastic clay ‘podies, deairing method, (8) 274- 

5. 

internal lubrication, effect on power needed 
for extrusion, tabular data, (2) 48-50. 

Plasticity of clays, effect on dry film strength 
of enamels, tabular data, (5) 160-61. 

of flint and semiflint clays, effect of elec- 
trolytes, tabular data, (5) 151-53. 

Plate glass, Pittsburgh Plate Glass Co., his- 
tory, (8) 288-90; past-presidents, pho- 
tos, (8) 289-90. 

Poiseuille equation for calculating air and 
water permeability of building brick, (12) 
445-46. 

Polishing. See Abrasives. 

Porcelain, altered volcanic ash as body in- 
gredient, effect on properties, chemical 
composition, tabular data, diagrams, (10) 
327-29. 

Chinese, at Freer Gallery of Art, photos, (1) 
22-25. 

Chinese, manufacture 300 years ago, pho- 
tos, (1) 19-21. 

Chinese, symbolism in decoration, sources, 
photos, (6) 196-207; Barringer discus- 
sion, (8) 287-88. 

cups and bowls, vacuum lathe for turning 
(7) 251-52; diagram, (7) 251. 

wet-process porcelain 

Electric & Mfg. 


part, 
Ca., 


electrical, 
Westinghouse 
photo, (5) 184. 
Porcelain enamel. See Enamzis. 
Porcelaix Enamei Institute, annual meeting, 
tenth, (4) 146; speakers, (5) 184 
booklets published, (1) 37. 
Coffeen, W. W., research associate, 
ment, (7) 264 
committees: executive, 1941-1942, (5) 
184; Process Control, meeting, members, 
(4, 
Forum, 611 enuual, (6) 228. 
history, tenth anniversary, (1) 3 
officers, 1940-1941, (1) 37: for 1941 
(5) 184. 


appoint- 


1942, 


Potteries, Dedham Pottery, hi-tory, photos, 
(i1) 411-12 
Harker Pottery Co., centenary anniver- 
sary, history, (1) 25-27. 
Rookwood Pottery sold, (11) 423. 


Shenango Pottery Co., history, (5) 163-64. 

Wheeling Pottery Co., C. W. Franzheim, 
president, (5) 185-86. 

Pottery, ancient, . in archeological 
search, (12) 451-— 

Baltimore Potters cas Table, founding, 
members, (2) 75-76. 

Canadian, at tenth annual National Ce- 
ramic Exhibition, (10) 372; list of con- 
tributors, (11) 423. 

Ceramicenter for ceramic artists, announce- 
ment, (9) 320. 

Chinese pottery industry 300 years ago, 
manufacture of tile, brick vases and jars, 
porcelain, photos, (1) 15-22; transmuta- 
tion ware, (1) 22; romanization of Chin- 
ese terms used, (1) 22. 

Chinese, sources of symbolism in decora- 
tion, photos, (6) 196-207; Barringer dis- 
cussion, (8) 287-88. 

clays and clay bodies for, preparation, 
chemical and physical properties, tabu- 
lar data, (10) 340-42. 

——s method for fine clay bodies, (8) 

74-75. 
eames, at Freer Gallery of Art, photos, (1) 
4. 


re- 


Harwell ‘‘ground-hog”’ kiln for, construc- 
tion and operation, advantages, (1) 10- 
11; diagram, (1) 19. 

Korean, at Freer Gallery of Art, (1) 25. 

New York State College of Ceramics 
Christmas sale, (12) 460. 

public school courses in, (1) 13-15. 

for rehabilitation, work of Ga. NYA, pro- 
posed programs, (1) 11-13. 

South American, at tenth annual National 
Ceramic Exhibition, (10) 372. 
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Pottery (continued) 
structural and applied decoration, purpose, 
fundamental principles, (10) 338-40. 
West Virginia extension course, annual 
exhibit of student work, (7) 262. + 
Pottery industry, silicosis in, inhibitory effects 
of aluminum compounds, studies, (8) 
281, 284. 
Powders, fine, specific gravity determination, 
procedure, apparatus, tabular data, (10) 
4— 
Prefabricated structural clay tile for floors, 
use of prestressed steel reinforcing rods, 
studies, (8) 276-80 


President’s Address, z. L. Carruthers, (5) 
164-66. 
Professional degrees, ceramic engineer. See 


Degrees. 

Program Committees, American Ceramic 
Society, Art Division, (3) 86; Enamel 
Division, (3) 88; Glass Division, (3) 92; 
Materials and Equipment Division, (3) 
96; Refractories Division, (3) 98; 
Structural Clay Products Division, (3) 
102; White Wares Division, (3) 105. 

Program titles, Forty-Third Annual Meeting, 
American Ceramic Society, (3) 84-108. 

Publications, geology of New Jersey, (7) 264. 

Glass, the Miracle Maker, by C. J. Phillips, 
(11) 421-22. 

Illinois State Geological Survey Div. re- 
ports, list, (1) 38. 

Institute of Ceramic Engineers, report on 
engineering education, (2) 67- 
69. 

Metropolitan Life Insurance Co. industrial 
safety report, ‘conserving men, money, 
820 in essential industries,”’ 
9 

Miscourt School of Mines and Metallurgy, 
Ceramic Dry & Repressed News, (6) 224. 

National Research Council, reports pre- 
pared for National Resources Planning 
Board, (9) 324-25, (11) 424. 

Porcelain Ename. Institute booklets: 
Handbook of JDesign for Porcelain 
Enameled Parts, (1) 37; How to Increase 
Your Sales, (1) 37. 

Refractories Manual, Committee C-8 on 
Refractories, A. S.T. M., (4) 139. 

simplified practice recommendation, RI-4, 
vitrified paving brick, 

temperature, its measurement and con- 
trol, (2) 74. 

X-ray analysis in industry, (8) 297. 

Purdy, R. C., presentation of plaque com- 
memorating founding of ceramic engi- 
neering education, (11) 415; see also 
Activities names. 

Pyrometric cone equivalent determinations 
of refractory materials, effect of cone 
plaque material and organic binders, 
tabular data, diagrams, photos, (9) 299- 
302 


» 
(6) 228. 


Pyrometric rings, use ceramic abra- 
sive product (2) 


Recirculating humidity drier, adjustable, for 
area advantages, (7) 242; diagram, 
7) 243. 

Reflectance of glazed ceramic bodies, meas- 
urements, effect of thickness and compo- 
a4 of glaze, procedure, diagrams, (2) 

of treated chromium oxide iiyrn curves, 
(11) 404; tabular data, (11) 4 

definition, history, (6) 213. 

firebrick, for electric smelting of iron, re- 
quirements, (2) 56. 

fire-ciay, modulus of rupture and crushing 
strength tests, apparatus, diagrams, (8) 
267-69 

fire-clay, silica, magnesite, chrome, high- 
alumina and alumina, silicon carbide, 
zirconia and zircon, and forsterite, de- 
velopment in U. S., (6) 214-17. 

Harbison-Walker Refractories Co., his- 
tory, (6) 210-13. 

insulating firebrick for kiln construction, 


studies, ‘reat-flow characteristics, dia- 
grams, curves, \12) 437-42. 
for metap'iosphate furnaces, corrosion- 


resistance tests, physical and chemical 
properties, tabular data, diagrams, 
photos, (7) 229-37. 

pure alumina, Lumnite cement as bond, 
P.C.E. determinations, tabular data, 
diagrams, (10) 336-38. 

research on, report of Committee on Re- 
search, (5) 169-70. 

specifications, A.S.T.M. Committee C-8 

report, (4) 139. 
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Refractories Division. See Divisions. 
ey industry, development in U. S., 
Refractory aie, pyrometric cone equiva- 
lent determinations, effect of cone plaque 
material and organic binders, tabular 
data, diagrams, photos, (9) 299-302. 
Registration fees, Annual Meetings, reasons 
—' graph, (2) 64; additional reasons, (5) 


Reports, American Ceramic Society, meeting 
place policy, (1) 29 
Research Committee, (5) 166-78. 
Rules Committee, (6) 221. 
Special Committee on 
(10) 368. 
Standards Committee, (6) 218-20. 
American Society for Testing Materials, 
Committee C-8 on Refractories, (4) 139; 
Committee C-15, (4) 138-39. 
Division, Standards Committee, 
5 
Institute of Ceramic E ceramic 
engineering education, (2) 67-69. 
professional licensing of cae engi- 
neers, (6) 227. 
representation on E.C.P.D., (6) 227. 
state boards, (6) 227. 
International Commission of Glass Tech- 
nology, (5) 176-77. 
National Research Council, Committee on 
Chemica! Data for Ceramists, (6) 220-21. 
Northern California Section, Research and 
Safety Contest committees, (1) 33-34. 
Research, American Academy of Arts and 
ici permanent science fund, (12) 


Membership 


in archeological ceramic laboratory, prob- 
lems, (12) 451-53. 

bituminous coal research at a Mem- 
orial Institute, program, (1) 3 

Committee on Research, report, 1940-1941, 
(5) 166-74. 

on a utensils, at Univ. of Illinois, 
2) 73. 

fellowships. See Research fellowships. 

industrial, coordination between industries, 
National Research Council survey f_t 
National Resources Planning Board, (i1) 
424. 

National Research Council report on re 
search resources of U. S., (9) 324-25. 

on oxygen in glass, (12) 459. 

Structural Clay Products research pro- 
gram, outline, (9) 317. 

by trade associations, (12) 463. 

Whiteware Research Committee, minut:s 
of meeting, 1940, (2) 69-70. 

X-ray analysis in industry, English publi- 
cations, (8) 297 

Research fellowships. See also Awards. 

Electro Refractories & Alloys Corp., ap- 
pointments, 1940-1942, (8) 296. 

Lalor Foundation, sixth ‘annual 
formation, (11) 422. 

Orcen, Edward, Jr., Ceramic Foundation, 
and research subjects, 1941-— 

2, 296 
Reseere yries, Bahnsen, M. J., ap- 
priated director, Ferro Labora- 
tories, 

Battelle Me te otial Institute, new staff 
members: P. ‘IT. Talbott, (9) 318; C. F. 
Luin, Cit) 422, 

directory of industrial research laboratories 
- ied by Natiunal Research Council, (9) 

Metal & Thermit Corp., photo, (8) 296. 

Resinous —— use in ceramic industry, 

studies, (7) 247 
Respirators. See Dusts and dust apparatus. 
Ridgway color chart for opaque ceramic ma- 

terials, (11) 386. 
Ries, He‘nrich, Orton Fellow lecturer, 1935, 


series, in- 


(10) 369 
Robertson Art Tile Co., 50th anniversary, 
photos, (11) 413-14. 


Robertson, J. M., background of Dedham 
Pottery, (11) 411-13. 
Rochester Museum, gift of Edward Bausch, 


Rockwell hardness test for bonded abrasive 
products, (2) 46; see u!so Hardness. 

Rookwood Pottery, sale of, (11) 423. 

Roster, American Ceramic Society. See 
“annual roster’ and ‘‘roster changes” 
under Members. 

Rules, proposed, an Clay Products 
Division, (1) 3 

Rules “American Ceramic 

Ome annual report, 1941, personnel, 

Rutgers University. See Ceramic schools. 


(1941) 


Safety. See also Diseases, industrial; Dusts 

and dust apparatus. 

engineering conference at Virginia Poly- 
technic Inst., program, photo of partici- 
pants, (1) 35. 

health of brick and tile plant workers in 
N. C., tabular data, (4) 130- 34. 

industrial, dust control in ceramic plants, 
application of engineering principles, (4) 
123-25. 

industrial health service in small ceramic 
plants, (8) 285-87. 

Metropolitan Life Insurance Co. 
issued, (9) 320. 

occupational disease legislation, history and 
trends, (4) 126-30. 

respirators for reduction of dust hazards 
in ceramic plants, (4) 123-35. 

Safety contest, interplant. See Northern 
California Section in Local Sections. 
Safford, H. W., receives degree at Univ. of 

Pittsburgh, (10) 373. 

St. Louis Section. See Local Sections. 

Salt dips, double and single nickel, for enamel- 
ing iron, effect of temperature variation, 
time and concentration of dip, and pH 
value, (5) 158-59. 

Salt, Frederick, necrology, biog., (10) 371. 

Salt glazing, résumé of techn’cal literature, 
(7) 239-41. 

Sands, glass, iron removal by attrition scrub- 
ber, froth flotation, and agglomeration, 
tabular data, (6) 187-95. 

Sanitary ware, electric firing in multiple-tun- 
nel kiln, advantages, (8) 274. 

glazes for, use of phosphate opacifying 

agents, economic advantages, tabular 
data, (9) 312-13. 

Saunders, - E., necrology, biog., photo, (4) 


report 


14 

Scammell, W., Jr., necrology, biog., (11) 
42 

fiaanaan s Greetings to Society members, (1) 


36. 

Seymour, M. L., necrology, 
photo, (12) 460. 

Shenango Pottery Co., history, (5) 163-64. 

Silica refractories, development in U. S., (6) 
216. 

Silicate analysis, titles of papers at Forty- 
Third Annual Meeting, (3) 84. 

Silicates, iron in, accurate volumetric method 
for rapid determination, procedure, ap- 
paratus, (10) 331-34 

Siliceous dust in N. C. brick and tile plants, 
exposure of workers, tabular data, (4) 
130-34. 

Silicic acid derived from feldspars, dehydra- 
tion, application of infrared radiation, 
tests, tabular data, (12) 447~-5v. 

Silicon carbide refractories, development in 
U. S., (6) 217. 

Silicosis, inhibitory effects of aluminum com- 
pounds, study, (8) 281, 284; see also 
Diseases, industrial; Dusts ama dust 
apparatus. 

12) 454-57; Dec. cover photo; receives 
icles Award, (2) 73; former recipi- 
ents, (2) 73 

Simcoe, George, nec re ology, biog., photo, 
lications, (11) 4 

Slips, casting, slip casting din. 


(12) 460-61; 


nerware plates, effect on casting tir:> anu 
firing shrinkage, tabular data, dics onan. 
(4) 113-16. 


casting, factors affecting castability, stud- 
ies, (9) 313-15. 

Smelting, electric, of iron ores, furnaces use? 
history and present types, diagrams, ( 
53-56. 

Smith, J. M., president, Shenango Pottery 
Co., biog., (5) 163-4; May cover photo. 

Smith, K. E., teacher of ceramic art at Blue 
Ridge, N. C., photos, (10) 370-71. 

Smith, P. A., necroloz,. biog., (11) 419-20. 

Sodium silicate anc barium carfonete for 
control of adsorbed salts in «lass, (5) 
155-58. 

use in bonds for abrasive products, (2) 44. 

Sodium-zeolite process for treating water, 
application in ceramic industry, (7) 246. 

Sonic-vibration method to determine elastic 
moduli of dinnerware bodies, literature 
review, tests, apparatus, tabular data, 
(12) 425-30. 

Sosman, R. B., Orton Fellow lecturer, 1937, 
(10) 369; see also Activities names. 
South American pottery and ceramic sculp- 

ture - National Ceramic Exhibition, 


See Local See- 


(10) 3 
Southern California Section. 
tions. 
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Specific gravity of fine powders, determina- 
tion, apparatus and method, tabular 
data, (10) 334-35. 

Spectrophotometry for color matching of 
ceramic materials, diagrams, tabular 
data, (11) 381-84. 

Spectroscopic analysis of enamel frits, ap- 
paratus, use of electrodes, qualitative 
and quantitative estimates, (1) 4—7. 

Standards, color standards: systems of 
specification for, (11) 375-402; limita- 
tions, (11) 375-78. 

color standards, for opaque ceramic mate- 
rials, use of color charts, limitations, (11) 
385-86. 

Enamel Division Standards 
report, (5) 176. 

for enameled utensils, research at Univ. of 
Illinois, (2) 73. 

Standards Committee, American Ceramic 
Society, annual report, 1941, (6) 218-20. 

Standing Committees, American Ceramic 
Society, 1941-1942, (7) 255-56; see also 
Committees. 

Stanger, Frederick, necrology, (11) 420. 

Stiff-mud refractories for metaphosphate 
furnaces, corrosion-resistance tests, (7) 
229-37. 

Stone, R. L., on staff of N. aA 
of Ceramics, photo, (4) 14 

Stoneware, | — at Freer Gallery of Art, 
(1) 24- 

Stress- kang “method for determination of 
elastic moduli of dinnerware bodies, 
tests, tabular data, apparatus, (12) 428- 
30. 


Committee 


State College 


Structural clay products. See also Brick; 
Clayware; Masonry; Tile. 
brick, air vs. water permeability, curves, 
tabular data, (12) 443-46. 
brick, and tile, salt glazes for, résumé of 
technical literature, (7) 240. 
Clay Product Plant Operators’ Confer- 
ence, 6th annual, program, (6) 228. 
prefabricated clay tile for floors, use of 
prestressed steel reinforcing rods, tabu- 
lar data, (8) 276-80. 
research: Committee on Research report, 
(5) 170; program of Structural Clay 
Products Institute, outline, (9) 317. 
Structural Clay Products Division. See Di- 
visions. 
Structural Clay Products Institute, meeting 
announcement, (7) 256, (10) 373. 
Student Branches. See Ceramic schools. 
Sullivan, E. C., story of A. L. Day, (7) 252-54. 
Summer institutes and courses, Archipenko 
Art School, (5) 184. 
Sutton, W. J., message from China, (2) 62. 
Swedish high-shaft furnace (Elektrometall) 
for electric smelting of iron ores, refrac- 
tory requirements, — and 
operation, diagram, (2) 54 
Symbolism in Chinese porcelain decoration, 
sources, photos, (6) 196-207; Barringer 
discussion, (8) 287-88. 
Symposium on color standards and measure- 
ments at Forty-Third Annual Meeting, 
W. Weyl, chairman, announcement, (1) 
28; papers presented, (11) 375-402. 
yracese Museum of Fine Arts, living kitchen 
pevnianent exhibit photos, 
Sviscuse National Ceramic Exi:bition. See 
Ceramic Exhibition. 


nascent sodium process for cleaning 
cortal stock for enamels, (5) 161. 

Taivott, P. T., on research staff, Battelle 
Memorial Institute, (9) 318. 

Tanks for hot water, controlled-oxidation 
firing in automatic enameling furnace, 
process, (12) 430-34. 

Temmoku glaze, Chinese, microscopic exami- 
nation, (4) 121-22. 

Temperature, its measurement and control, 
book announcement, (2) 74. 

Tetrick, J. D., assistant chairman, Baltimore 
Local Committee, photo, (1) 29. 

Thurlimann, Leo, honored at Iowa State 
College, (2) 62 

Tile, Chinese manufacture 300 years ago, 
photo, (1) 15-16 

eS aan wall tile, control of color uniformity, 

1) 4 

kilns Soong use of insulating firebrick, ad- 
vantages, (12) 439-40. 

prefabricated structural clay, for floors, 
use of reinforcing rods, 
studies, (8) 276 -8 

salt for, of technical literature, 


Clay Products Institute research 
program, outline, (9) 317 


= 
. 
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Tile industry, Robertson Art Tile Co., 50th 
anniversary, photos, (11) 413-14. 

siliceous dust exposure of workers in N. C., 
tabular data, (4) 130-34. 

Titanium, determination in presence of vana- 
dium and iron, improved method, tabu- 
lar data, (10) 329-31. 

Telerance boards for acceptable color varia- 
tion, (11) 397-99. 

Toughness of abrasives for grinding, defini- 

m, (2) *°-48; see also Hardness. 

“yaad. associauons, research conducted by 
Nationa! Research Covucil, report of 
ee Brand, (12) 463. 

Transm ation ware, Chinese potiery of 300 
years (1) 2% 

Trichr matic coefficients (trilinear coordi- 
ne «s) for chromaticity spacing of colors, 
tabular deta, (11) 379 

Trisodism phosphate, effe.t on plasticity of 
clays, (5) 141-53. 

Tristimulus specirications, I.C.!.. for designat- 
ing color, diagrams, tabular data, (11) 
use of spectropho‘ometers, (11) 
382. 

Trustees from industrial Divisions, 1941- 

1942, (9) 326, (10) opposite p. 353, (12) 
back of Title Page; see also cers. 

Turner, W. E. S., activities of International 
Commission of Glass Technology, (5) 
176-77; letter from England, (5) 183. 

Tysland- Hole furnace (Norwegian) for elec- 
tric smelting of iron ores, refractory re- 
construction and operation, 


(2) 5 


Uniform-chromaticity-scale systems for color 
specifications, (11) 379-80. 

United States Potters Association, annual 
meeting, announcement, (11) 422. 

University of Alabama. See Ceramic schools. 

University of Chicago. See Ceramic schools. 

University of Illinois. See Ceramic schools. 

University of North Carolina (Raleigh Unit). 
See Ceramic schools. 


University of Pittsburgh. See Ceramic 
schools. 


University of Toronto. See Ceramic schools. 


ee ty of Washington. See Ceramic 

SCNIO: 

Raion, ‘of West Virginia. See Ceramic 
schools. 


Vacuum lathe for turning aoe clayware, (7) 
251-52; diagram, (7) 25 

Veuadium, determination in of irop 
and titanium, procedure, tabular data, 
(10) 329-31. 

Vaughan, W. H., with TVA, (1) 38. 

Virgw.ia Polytechnic Institute. See Ci «mic 
schools. 

Vitzeous chia. See Chinaware. 

Vitreous enamels. Emamiels. 

Vitrified paving bick, simplified p 
re wmendation, 6) 228. 

Vaicanic ash, for glazes and glass, decoloriz- 
ing agents for iron oxide contr” tabular 
data, (4) 118-21 

Texas, a: “jay body ingredient, effect on 

properties, ch mical composition, tabu- 
lar data, diagrams, (10) 327-29. 

Volumetric method vs. magnetic separation 
test for rapid determination of iron in 
silicates, procedure, apparatus, diagram, 
(10) 321-34. 


bias“ D. B., necrology, biog., photo, (10) 
1 


ractice 


Washburn, E. W., Orton Fellow lecturer, 
1933, (10) 369. 

Water purification in ceramic industry, ex- 
changers used, studies, (7) 246-47, 250- 


Weav~, R. A., presents European enamels 
. Cleveland Museum of Art, (4) 147-48. 

Weight calculator for porcelain enamel coat- 
ings, perfected by J. J. Canfield, photo, 
(11) 421. 

Westinghouse Electric & Mfg. Co., wet- 
process porcelain part, photo, (5) 184. 
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West Virginia ceramic extension courses at 
Newell, W. Va., exhibit of student work, 
(7) 262; final examination, (7) 262. 
Weyl, W., chairman, symposium on color 
standards and measurements, (1) 28, (11) 
375-402. 
Whiteware. See also Chinaware; 
Sanitary ware. 
nonplastic materials for, fusion character- 
— test method, tabular data, (5) 153- 
5 
plates, centrifugal slip casting, effect on 
casting time and firing shrinkage, tebu- 
lar data, diagram, (4) 113-16. 


Porcelain; 


research: Committee on Resea*-n report, 
(5) 170-72; Whiteware Rescarch Cemn- 
mittee, minutes of Dec., 1940, meeting, 
£2) £9-70. 


vitreous and semivitreous, determination 
of modulus of elasticity, sonic-vibration 
vs. stress-strain method, literature re- 
view, tests, tabular data, (12) 425-30. 

White Waves Jivision. See Divisions. 

Worcester, W. G., Orton Fellow lecturer, 
1940, (18) 369. 

Worthington, C. G., coordination between 
industries in industrial research, National 
Rescarch Council survey for National Re- 
sources Plamning Board, (11) 424. 


X-ray analysis English publica- 
tions, (8) 297 


Zeolites, inorganic and organic, history of 
development and theory of base-exchange 
absorption, application to ceramic in- 
Custry, (7) 246-47, 250-51. 

Zircon refractories for metaphosphate fur- 
naces, corrosion-resistance tests, (7) 229- 
37; zirconia and zircon refractories, de- 
velopment in U. S., (6) 217. 

Zwermann, C. H., on leave of absence from 
Univ. of Washington, (7) 262. 


CITATIONS INDEX TO THE BULLETIN 


Volume 20, 1941 


The reference number in parentheses refers to the monthly issue of The Bulletin; the number fol- 


lowing is the page number. 


Acheson, E. G., a pathfinder: in- 
vention, and industry, (10) 342. 

Adams, E. 'Q., X-Z planes in 1931 I.C.1. 
system of colorimetry, (1) 382, (11) 397. 

Adams, E. Q., and Cobb, P. W., effect on 
foveal vision of eich (and dark) sur- 

roundings, (11) 377. 

Adams, F. r.W. new process for removal of iron 
oxide from silica sands, (6) 188; purifi- 
cation of glassmaking sands on commer- 
cial scale, (6) 188. 

Allen, H. V., hot-face insulation, (12) 440. 

Society, Standards report, 

12) 425 

Anderegg, F. an super-ceramic building mem- 
bers, (8) 2 

Anderegg, F. O., and Daizell, om 
stressed ceramic members, (8) 2 

Athavale, V. T., and Jatkar, S. K. E; reac- 
tions of chromates at high temperatures: 
decomposition of calcium chromate, III, 
(11) 410. 

Auerbach, F., indentation hardness of brittle 
isotropic substances, (2) 41. 

Avery, C. L., English salt glaze, (7) 239. 


I. A., industrial color tolerances, (11) 


pre- 


Ball,” Ww. C., slow decomposition of am- 
monium chromate, dichromate, and tri- 
chromate by heat, (11) 402. 

Barringer, L. E., relation between constitu- 
tion of clay and its ability to take a good 
salt = (7) 239 

Bartell, F. E., Sey of porcelain and 

ferrocyanide membranes, (12) 


445. 

Barton, E. H., gg on sound, (12) 425. 

Baumann, H. N., Jr., heat- balance study of 
ceramic kilns, (8) 271. 

Berdel, salt-glazing tem Pa vs. body and 
glaze composition, (7 ez) 23 


er, S., Cameron, A., Harbard, 
fi. Kapur, P. L., King, A., and 
oka Brahm, magnetic susceptibili- 
ties of ’ metallic oxides, with special 
reference to those of chromium and 
manganese, (11) 402. 

Bhatanager, S. S., Prakash, Brahm, and 
Hamid, Abdul, magnetism and molecular 
constitution of some chromium com- 
(11) 402. 

Blanc, L., and Chaudron, G., transformations 

and oxidation of sesquioxide of chro- 
mium, (11) 403. 

Bowden, F. P., and Hughes, T. P., physical 
properties of surfaces: polishing, sur- 
face flow, and formation of Beilby layer, 
IV, (2) 43. 

Bowden, F. P., and Ridler, K. E. W., physical 
properties of surfaces: surface tempera- 
ture of sliding metals; temperature of 
lubricated surfaces, III, (2) 43 

Breckenridge, F. C., and Schaub, W. R., 
rectangular uniform-chromaticity-scale 
coordinates, (11) 380. 

Brick, effect of minor body constituents on 
salt glazes, (7) 240. 

Bridgman, P. W., logic of modern physics, 
(11) 392. 

Bruce, H. D., tinting strength of pigments, 
(11) 403. 

Buch, A. E., improvement of clayware by 
coating with engobe, (7) 240. 

Budnikoff, P. P., refractory materials for 
thermal sublimation of phosphorus from 
phosphate rock, (7) 229 

Bullin, L., aos developments in ceramic 
firing, (8) 270 

Burgess, P. S., and McGeorge, W. T., zeolite 
formation and base-exchange reaction in 
soil, (7) 246. 


Cambria Steel Co., steel handbook, (12) 428. 

Cameron, A., Harbard, E. H., and King, A. 
nonstoichiometric oxides: oxides of 
chromium, I, (11) 402. 

Camp, T. R., rational design of settling tanks, 
9) 


Casagrande, A., hydrometer for determina- 
a of fineness distribution of soils, (9) 


cyclopedia of photography (B. E. 
Jones, ed.), (1) 4 

Commission Internationale de l’Eclairage 
(International Commission on Illumina- 

tion), tristimulus ee of equal- 
energy (11) 379. 

Comstock, H., zircon and zirconia re- 
fractories, (6) 218. 

Cox, P. E., processing clays for colors and 
surface effects, (7) 240. 

Cunningham, T. R., and McNeill, T. R., 
analysis of chrome ores: method for de- 
termining and _ separating chromium, 
iron, silicic acid, lime, and magnesia, (1) 


7. 

Curtis, C. E., a dewatering of clay 
suspension, (7) 2 

Curtis, H. A., ihn R L., and Abrams, A. 
J., metaphosphate investigation aims a 
cheaper fertilizers, (7) 229 

Curtis, H. A., Copson, R ey Abrams, A. J., 
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Tank Furnace Teasers Everywhere Agree 


Blanket Batch Chargers 
Make Their Job Easier. 


THIS RUGGED UNIT 
CONSISTS OF 
SUSPENDED BACKWALL, 
COVERED DOGHOUSE, 
AND CHARGER. 


Makes better glass, saves fuel, 
eliminates dusting, and enables 
tanks to operate at lower tem- 


peratures. 


SEE A “SIMPLEX” REPRESENTATIVE TODAY 


FRAZIER-SIMPLEX, INC. 
Engineers | 
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Abrasives 

Carborundum Co. (Carborundum and 
Alozxite) 

Celo Mines, Inc. (Almanite Garnet) 

The Hommel, O., Co., Inc. 

Norton Co. (Alundum-Crystolon) 

Air Conditioning Systems 
Frazier-Simplex, Inc. 

Aloxite (Refractory Products) 
Carborundum Co. 

Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E, I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., ©o., Inc. 

Pennsylvania Salt Mfg. Co. 

The Vitro Mfg. Co. 

Alumina (Fused) Brick and Tile 
Electro Refractories & Alloys Corp. 

The Vitro Mfg. Co. 

Aluminum Oxide (Calcine) 

The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Aluminum Oxide (Fused) 
Carborundum Co. 

Electro Refractories & Alloys Corp. 
Harshaw Chemical Co. 

Norton Co. 

The Vitro Mfg. 

Alundum (Refectory 
Norton Co. 

Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Solvay Sales Corp. 

Ammonium Bifiuoride 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Antimony Sulphide 
Foote Mineral Co. 

The Hommel, O., Co., Inc. ; 

Arches ane Suspending, and Circu- 

ar) 
Frazier-Simplex, Inc. 

Arsenic 

Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

“a Richardson Mfg. Co. of Indiana, 


In 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc 
Ingram- Richardson Mfg. Co. of Indiana, 
Inc. 
McDanel Refractory Porcelain Co. 
The Vitro Mfg. Co. 
Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. Z., & Co., inc., 
R. & H. Chemicals Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Co. 
Batch Systems 
Frazier-Simplex, Inc. 


Lancaster Iron Works, Inc. 
National Engineering Co. 


Carborundum Co. (“‘Carbofrax Aloxite’’) 
Denver Fire Clay Co. 
Norton Co. (Alundum-Crystolon) 

Beryl 
Foote Mineral Co. 

Bichromate of Soda 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Louthan Mfg. Co 

Norton Co. 

The Vitro Mfg. Co. 

Body Stains 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 

Bone Ash 
Denver Fire Clay Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Borax 
American Potash & Chemical Corp. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystai, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Norton Co. 

The Vitro Mfg. Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & neenaet Mfg. Co. 

Drakenfeld, B. F., Co. 

Du Pont de E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Caustic Potash 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Cements 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Sauereisen Cements Co. 
Ceramic Chemicals 
Ceramic Color & ae Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Ceramic Specialties 
American Lava Corp. 
Cerium Oxide 
Drakenfeld, B. F., & Co. 
Foote Mineral Co. 
Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 
Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Ball) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay (Bentonite) 
American Colloid Company 
Great Lakes Foundry Sand Co. 
Clay (Block) 
Du a de Nemours, E. I., & Co., Inc., 
. H. Chemicals Dept. 
Clay (China) 


Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 
Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
nc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
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Wishes 


W. J. Wathins and UV. J. Rochm 


THROUGHOUT THE SEASONS 


QUALITY BALL CLAYS 
PRODUCE BETTER WARE 


KENTUCKY COMPANY, Inc. 


MAYFIELD - - KENTUCKY 
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BORAX BORIC ACID 


| Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


| Chicago 


Los Angeles ; 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


| We furnish single copies, volumes, or sets reasonably and promptly | 
WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


| THE H. W. WILSON COMPANY 950 University Avenue, New York 


Ceramic Service? 
Give 


We Sell— 
We Manuf Bali Clays—Kentucky 
4 Pins—all shapes and lengths Sagger Clays—Kentucky 
Stilts Ground Fire Clay—Ohio, 
Pennsylvania 
Thimbles Bitstone—all sizes 
Spurs Fire Brick 
Imported Paris White 

Domestic Whiting 
: Crucibles Georgia Kaolin 
2 Tile for Decorating Kilns Modeling Clay 


THE POTTERS SUPPLY COMPANY | 


EAST LIVERPOOL, OHIO 
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The West the 


e POTTERY CLAYS 


English and American 


CERAMIC COLORS 
Blythe Colour Works, Ltd. 


SLABS...SETTERS...SAGGERS 


New Castle Refractories Co. 


STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


FRANTZ FERROFILTERS 


LAKEFIELD NEPHELINE SYENITE 
Great Lakes Foundry Sand Co. 


ELWYN L. MAXSON 


112 W. 9TH ST. LOS ANGELES 


HIGHEST QUALITY 
IMPORTED DOMESTIC 


CLATS 


FLINT TALC 
WHITING 


PRECIPITATED CALCIUM CARBONATE 


| 
3 
2 
| 
3 : 
| 
IM 
Pa, 
j 


Clay (Fire) 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (German Vallendar) 

Ceramic Color & ro? Mfg. Co. 

Drakenfeld, B. F., 

Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 

Harshaw Chemical 

The Hommel, O., Co., 

-Richardson Mite. of Indiana, 
ne. 

Kentucky Clay Mining Co. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Clay (Micronized) 

Porcelain Enamel and Mfg. Co. 

Clay Miners 

American Colloid Company 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Potters) 

Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co. 

Clay (Sagger) 

orgia Kaolin Co. 
Great Lakes Foundry Sand Co. 
The Hommel, O., Co., Inc. 
Kentuck; Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Eaolin Co. 
United Clay Mines Corp. 

Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 
United Clay Mines Corp. 

Clay (Wad) 

Kentucky Clay Mining Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Wall Tile) 

Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 

Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 

Clocks (Gauge Board) 

The Hommel, O., Co., Inc. 

Cobalt Oxide 
Ceramic Color & Chemical Mfg. Co.: 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. is & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 

Ingram- -Richardson Mig. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Cobalt Sulphate 
Drakenfeld, B. F., & Co: 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Colors 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. &. H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc 

-Richardson Mig. Co, of Indiana, 
ne. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Cone Plaques 
Ceramic Products, Inc. 


othe Edward Orton, Jr., Ceramic Founda- 
tion 
Conveying Equipment 
Frazier-Simplex, Inc. 


Lancaster Iron Works, Inc, 
National Engineering Co. 
Copper Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Corhart 
Corhart Refractories Co. 
Cornwall Stone (Imported) 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Importing 
Pennsylvania Pulverizin 
Crucibles (Filter, Melting, fenit gnition) 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc. 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania — Mfg. Co. 
The Vitro Mfg. 
Crystolon Products) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crush- 
ers 


Frazier-Simplex, Inc. 
Cutters (Bar) 
Industrial Ceramic Products, Inc. 
Decorating Supplies 
Ceramic Color & ogg Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 
F. J. Stokes Machine Company (Slip 
Dryers) 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enaméfand Mfg. Co. 
Enameling Equipment (Complete) 
Ceramic Color & Chemptical Mfg. Co. 
Frazier-Simplex, Inc. » i 
The Hommel, O.,: he. 
Richardson Co. of Indiana, 


The Vitzo Mtk. Go. 
Enameling Furnaces 
Carborundum ;Go. 
Ceramic Color &‘ Chemical Mfg. Co. 
The Hommel, O., Co., Inc 
ae 4 Richardson Mfg. Co. of Indiana, 


In 
Iron Works, Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co. 
Enameling Muffles 
Carborundum Co. (Carbofraz) 
Frazier-Simplex, Inc. 
— Richardson Mfg. Co. of Indiana, 


Co. (Alundum) 


Enameling (Practical Service) 


Ceramic Color & ow Mfg. Co. 
The Hommel, O., Co., 
Richardson Mite, of Indiana, 


In 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Enamels 
Ceramic Color & Coopien Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical 
The Hommel, O., Co., 
-Richardson of Indiana, 
ne. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Enamel Oxide 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 


The Hommel, O., Co., 
Richardson of Indiana, 
ne. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Equipment (Porcelain Enameling) 
Ceramic Color & —— Mfg. Co. 
The Hommel, O., Co., 
-Richardson Mite. of Indiana, 
ne. 
Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Filter Fabrics 
Metakloth Company 
Fire Brick 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 
Fire Clay 
Denver Fire Clay Co. 
Great Lakes Foundry Sand Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Great Lakes Foundry Sand Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
Porcelain Enamel and Mfg. Co. 
Flint Pebbles 
Ceramic Color & — Mfg. Co. 
Eureka Flint & Spar — 
The Hommel, O., Co., 
Richardson Co. of Indiana, 


In 
The Vitro Mfg. Co. 
Floors (Non-Slip) 
Norton Co. 
Fluorspar 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
French Flint 
Eureka Flint & Spar Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Frit 
Ceramic Color & Chemical Mfg. Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Frosting Mixtures 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Fuel Oil Systems ‘and ‘Stokers 
Frazier-Simplex, Inc. 
Furnaces 
Carborundum Co. (Carboradiant) 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc 
a -Richardson Mfg. Go. of Indiana, 


In 
Swindeli- Dressler Corp. 
Furnaces, Enameling 
Swindell-Dressler Corp. 
Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 
Glass Equipment 
Lancaster Iron Works, Inc. 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 
Glass Sand 
Great Lakes Foundry Sand Co. 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Guler & Chemical Mfg. C 
Du ay de Nemours, E. I1., & Ge. ‘Ine. bs 
. & H. Chemicals Pept. 
Flint & Spar, Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co 
The Vitro Mfg. Co. 
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American Ceramic Soctety 


FOR CERAMIC INDUSTRY 


Ceramists turn to VOLCLAY when they want more plastic worka- 
bility and greatly increased dried and fired modulus of rupture. 
VOLCLAY is furnished in all grades from coarsely granulated to 
powdered fineness. 


ALSO FOR ENAMELING! 


BC VOLCLAY—the only micron sized grit-free bentonite commer- 
cially available especially prepared for enamels. 


Send for free samples. 


American Colloid Company 


Three Plants 
Main Office — 363 W. Superior St., Chicago, Illinois 


For Fourteen Years the Top Quality 
Colloidal Bentonite. 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


MANUFACTURERS 


PINS CONE PLAQUES STILTS 


| COLUMBUS, OHIO 


i All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION 


Post Office Box 1333 Pittsburgh, Pa. 
Lehrs and Enameling Furnaces, Electric and Gas Fired 


Full Details Furnished or Request 


“THE LOUTHAN MANUFACT 


NEW YORK EAST LIVERPOOL, OHIO, U.S. A 


17 
5 
: 
KILN ROOM REQUISITES OF 
SPEC LOS ANGELES 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
aw Chemical ig 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mig. Co. of Indiana, 
ne. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Goggles 
The Hommel, O., Co., Inc. 
Gold 
Ceramic Color & Chee Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, i. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Granulators 
Lancaster Iron Works, Inc. 
F. J. Stokes Machine Company 
Grinding Wheels 
Co. (Carborundum and 


lox 
Norton Co. Crystolon) 
Hearths 
Carborundum Co. (Carbofrax heat treat- 


ing 
Corhart Refractories Co. 
Norton Co. (Crystolon) 
Hearths (High Aluminous Clay, Electrically 
intered Aluminuin xide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co. 
Hydraulic Propellers 
Denison Engineering Co. 
Hydrofiuoric Acid 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Iron Chromite 
Harshaw Chemical Co. 
Iron (Enameling) 
American Rolling Mill Co. 
Iron Oxide 
Ceramic Color & Mfg. Co. 
Drakenfeld, B. F., & 
Du Pont de & Co., Inc., 
& H. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 


Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Kilns, China (Decorating) { 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc. 
Dressler Corp. 

Kilns (Electric, Circular, Tunnel) 

Swindell-Dressler Corp. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 

Carbide) (Refractory) 

Electro Refractories & Alloys Corp. 
Louthan Mfg. Co. 

Kryolith (see Cryolite) 
Pennsylvania Salt Mfg. Co. 


Lehr I Tile “(High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 


Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehr Loaders 

Line tory, Block Refr: 

urnace efrac- 
tory Plate, Brick, and Tile) 

Carborundum Co. 


Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 

Mfg. Co. of Indiana, 
nc 

Norton Co. 

The Vitro Mfg. Co. 

Lithium Carbonate 
Drakenfeld, B. F., & Co. 

Foote Mineral Co. 

Lithium Minerals 

Foote Mineral Co. 

Loaders (Bucket) 

National Engineering Co. 

Magnesia (Fused) 

Electro Refractories & Alloys Corp. 
Norton Co. 

Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Porcelain Enamel and Mfg. Co. 

Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. & Co., 

R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Magnesite Calcined 
Foote Mineral Co. 

The Hommel, O., Co., Inc. 

Magnesium Carbonate 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 

R. &. H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Manganese Dioxide 
Drakenfeld, B. F., & Co. 

Foote Mineral Co. 

Manganese (Oxide) 

Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
Masks (Breathing) 

Drakenfeld, B. F., & Co. 

Metals (Porcelain Enameli a 
American Rolling Mill 

Micronized Products 
Porcelain Enamel and Mfg. Co. 

Microscopes (Polarizing) 

Bausch & Lomb Ontical Co. 
Spencer Lens Co. 

Microscopes (Stereoscopic) 
Spencer Lens Co. 

Minerals 
Ceramic Color & eet Mfg. Co. 
Drakenfeld, B. F., 

Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical a 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Mixers 
National Engineering Co. 

F. J. Stokes Machine Company 

Mixers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 

Lancaster Iron Works, Inc. 

Mixers (Laboratory) 

Lancaster Iron Works, Inc. 
Co. 
Stokes Machine Company 

Mold 
Lancaster Iron Works, Inc. 

Muffies (Furnace) (Laboratory) 

Carborundum Co. (Carbofrax) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 

Inc. 

Norton Co. 

Mullers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Muriatic Acid 

Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Pennsylvania Salt Mfg. Co. 


Needle Antimony 
Harshaw Chemical Co. 
The Hommel, O., Co., Ine. 
Nepheline Syenite 
Great Lakes Foundry Sand Co. 
Nickel Salts 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Nitrates (Cobalt, Sodium) 
Ceramic Color & oe Mfg. Co. 
Drakenfeld, B. F., 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & aoe Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc 
Metal % Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, 1., & Co., tnuc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
-Richardson Mfg. Co. of Indiana, 
ne. 
Metal & Thermit Corp. 
Porcelain Enamei and Mfg. hee 
Titanium Alloy & Mfg. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc,, 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Pins 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
nn Mfg. Co. of Indiana, 
nc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
Pennsylvania Pulverizing Co. 
United Clay Mines Corp. 
Platinum Decorations 
Du yt = Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, ©., Co., Ime. 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co. 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc 
Ingram-Richardson Mfg. Co. of Indiana, 


Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co, 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
nc 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) : 
Ceramic Color & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Solvay Sales Corp. 
The Vitro Mf; 
Presses, Dry Mol 
F. J. Stokes Rhanhine Company (Single 
Punch and Rotary) 
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American Ceramic Society 


CLAYS 


English China and Ball 


for 


HEATING ELEMENTS 
CERAMIC BODIES 
SAGGER USES 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite 
Cornwall Stone : Barium Carbonate 
Zinc Oxide : Enameling Clays : Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 
225 Broadway © New York 


— 


SCHUNDLER'S 
FELDSPAR 


Generally Accepted Because of Its 


PURITY—CONSTANCY 
Both Chemically and Physically 


Every Carload Alike 
GRINDING—Any Standard Mesh Desired 


Plant—CUSTER,S.D. — Office: JOLIET, ILL. 
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World's Most Complete 
Ceramic 


209 FOURTH AVENUE 
PITTSBURGH, PA. 


Pacific Coast Agents 


L. H. BUTCHER CO. 


Los Angeles, Salt Lake City, San Francisco, Portland, Seattle 


CERAMITALC 
Registered in U. S. Patent Office 


DINNERWARE and 
REFRACTORY BODIES 


LIBERAL SAMPLES FREE 


INTERNATIONAL PULP CO. 


41 PARK ROW NEW YORK 


THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


WE HAVE FULLY EQUIPPED LABORATORIES AT 


LANCASTER, OHIO U.S.A. 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 
FUELS, IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 
CAL TESTS ON ENAMEL, ETC. 


309 McCALLIE AVE., 
CHATTANOOGA, TENN. 
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Producer Glass Plants 
Frazier-Simplex, Inc. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Pyrometer Tubes 
Carborunduin Co. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needle e) 
Leeds & Northrup Co. 
Pyrometer Instrument Co. 
Pyrometric Cones 
The - tae Orton, Jr., Ceramic Founda- 


Racks, Firing (Refractory) 
Louthan Mfg. Co. 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co. 
Electro Refractories & Alloys Corp. 
Spencer Lens Co. 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 
Norton Co. 
Refractory Materials 
American Lava Corp. 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Louthan Mfg. Co. 
Norton Co. 
Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co. 
Respirators 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Rta E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Potters Supply Co. 
Salt Cake 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Saadblast Sand 
Great Lakes Foundry Sand Co. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel, O., Co., Inc. 
Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Silica (Fused) 
Electro Refractories & Alloys Corp. 
The Hommel, O., Co., Inc. 
Silicate of Soda 
Ceramic Color & Chemica! Mfg. Co. 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Silicon Carbide Firesand 
Carborundum Co. 


Sillimanite Refractories 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Slab Pushers—Hydraulic 
Spencer Lens Co. 
Slabs (Furnace) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Mfg. Co. of Indiana, 
ne. 
Norton Co. 
Soda Ash 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Sodium Uranate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Co. 
Du Pont de Nemours, E. & Co., Inc., 
R. & H. Chemicals 
Eureka Flint & Spar Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
The Vitro Mfg. Co. 
Spray Booths 
The Hommel, O., Co., Inc. 
Equipment 
The Hommel, O., Co., 
Spurs 
Louthan Mfg. Co. 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Lancaster Iron Works, Inc. 
Stilts 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Sulfuric Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Talc 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
International Pulp Company 
Paper Makers Importing Co. 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
The Hommel, O., Co., Inc. 
Tanks for Raw Material Steel or Concrete 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 
Tile (Muffle) 
Carborundum Co. 


Electro Refractories & Alloys Corp. 
Norton Co. 
Tile Setter Pins 
Louthan Mfg. Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Thomas Alabama Kaolin Co. 
Tile (Wall) 
Denver Fire Clay Co. 
Thomas Alabama Kaolin Co. 
Tin Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. & Co., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit. Corp. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Trisedium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
Louthan Mfg. Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw 
The Hommel, O., In 
Uranium Oxide (Yellows 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Ine., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Paper Makers importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide : 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Zircon 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy Mfg. Co. 
Zirkite (Natural ZrO:) 
Foote Mineral Co. 
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High-voltage porcelain bushings in kiln before firing. 
The safety of this valuable load is protected 
by Orton Cones. 


American Ceramic Society 


ORTON CONES 
Give You This Low- 
Cost Insurance Every 
Time You Fire a Kiln! 


HE complete dependability of 

Orton Pyrometric Cones is your 
best protection against firing fail- 
ures. And don't let the low cost of 
these cones fool you for a minute. 
Orton Cones, throughout the com- 
plete manufacturing process, are 
rigidly controlled and double- 
checked in the most modern control 
furnaces available in order to in- 
sure the unfailing accuracy of 
every cone. 


When you load your periodic 
kiln, isn't it a satisfaction to know 
that your investment in that load is 
protected by the world's most in- 
fallible kiln insurance? Orton 
Cones give you that kind of insur- 
ance. Order some today. There 
is an Orton Cone to meet every 
firing requirement, and a complete 
stock, maintained at all times, 
assures you prompt delivery. 


EDWARD ORTON, JR., 
Ceramic Foundation 


@ 1445 Summit St. COLUMBUS, OHIO 
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FOR SPEEDY, 
ECONOMICAL 
DECORATION 


Du PONT’S Liquid Bright Gold 
is a uniform product, scientifically made 
from standardized materials of definite 
composition. It is specifically designed 


I. True Color—No brassy or coppery tones. 


2. Wide Firing Range — Excellent ad- 
herence at relatively low temperatures; 
withstands firing at the higher tempera- 
tures required to mature decal colors on 
the ware. 


3. Good Coverage — Brushes smooth so 
that even coatings are readily obtained. 


to meet the present-day demands for 
speedy, economical decoration. Leading 
pottery and glass manufacturers are now 
using this new Gold because: 


4. Stays Open on the Tile — Drying rate 
is right for speedy decoration. 


ede Cuts Down Defeets—No scumming, 
pinholing or breaking edges, when Gold 
is properly applied. 


We'll be pleased to send fired samples on 
your own ware or to arrange for a trial in 
your own plant. 


Listen to ‘*Cavaleade of America’’ every Monday Eve., 7:30 to 8 P. M., E.S.T., N.B.C. Network 


REG OFF. 


CERAMIC | 
PRODUCTS | 
DIVISION 


Newark, Ne 


E. I. pu Pont DE NEMOURS & COMPANY 


INCORPORATED 


The R. & H. Chemicals Department 


Wilmington, Delaware 


| District Sales Offices: Baltimore, Boston, Charlotte, Chicago, Cleveland, Kansas City, 
Yor’ Philadelphia, Pittsburgh San Francisco 
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H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 


BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


December 1, 1941 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, U. S. A. 


Dear Pete: 


Throw your Pottery cares away, 


Have some fun on Christmas Day. 


Don’t trust your happiness all to luck, 
SPINKS QUALITY CLAYS may save you a “‘buck’’. 


It is our aim and policy, through the use of the best available 
machinery, to produce quality clays and sell them to you at a 


low price and still make a fair profit. 


Merry Christmas! 
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Metal & Thermit has an entire plant devoted to the production of ) 
Oxide of Antimony for ceramic purposes. Part of the output of this 


plant is used in the manufacture of our Sodium Antimonate, the 


remainder is available to producers of ceramic products. And, M & T 


Oxide of Antimony is made with the same care, has all the uniform 


high quality that have so long distinguished M & T Tin Oxide and 


M&T Sodium Antimonate. 


METAL & THERMIT CORPORATION 


Ceramic Department 


120 Broadway : New York, N. Y. 
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